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The extreme accuracy required in M-R-C 
bearings used in the guidance systems of 
today's missiles is equally necessary for the 
successful performance of modern high-speed 
machine tools. With tolerances measured in 
millionths of an inch, and surface finishes 
approaching the minimum limits of existing 
methods of measurement, M-R-C Ball Bear- 
ings are “out of this world". 
BALL AND ROLLER 


N-ROCKWELL CORPORATION 
cu ive Offi Jamestown, 


it’s mainly a matter of TIMING! 


'Q.| WHEN should you replace a machine? 


|A. 


| is an insidious thing. It 
can overtake any machine—even a rela- 
tively new one—without warning. And 
when it does. you're producing at a loss. 

The only way to catch it in time is to 
make frequent studies, comparing the 
production cost of the old machine with 
that of the new one that might replace it. 
Then weigh these costs in terms of in- 
vestment and return, Up to a certain 


For example: This new Heald Model 322 
Bore-Matic replaced a heavy-duty drill for bor- 
ing and chamfering hydraulic-cylinder piston 
rods. A cost analysis determined that the invest- 
ment in a new machine could not be deferred 
any longer without serious financial loss. As 
verified by subsequent operation, the new ma- 
chine offered the following savings: 

Old Machine New Machine 


Parts per hour ll 24 
Machine load, per year 3,080 hrs. 1,380 hrs. 
Direct & Indirect Labor 9,480 hrs. 3,240 hrs. 
Annual Maintenance $356 $100 
Annual Operating Cost $27,800 $15,000 
Annual Saving, New Machine............ $12,800 
Net Return on Investment 39.6% 


YOU pay for obsolescence. Replacement pays for itself! 


tue HEALD macnine company HEALD 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
Detroit ° Indianapolis ° New York 


Chicago Cleveland Dayton 


point, the old machine will still be 
profitable to operate. Beyond that point, 
it’s running in the red. 

Heald sales engineers are well experi- 
enced in precise methods of replacement 
analysis. And they will be glad to help 
you determine when you can replace an 
existing machine at a profit. Similar cost 
studies by Heald engineers have pointed 
the way to many important cost savings. 
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‘This excellent performance 


is another example of how LANDIS oh 
equipment and knowledge solves threading — 
problems the most econamical 
and efficient way. ay 


... threading at fast production rate 
A LANDEX Hardened and Ground Die Head threads 5000 pipe 
plugs between chaser grinds at the rate of 800 per hour at 

the Safety Socket Screw Company, Chicago, Illinois, manufacturers 
of “Blue Devil” socket screw products. 

3%” 18 pitch N.P.T. threads were cut on 4140 annealed steel 


(15-20 Rockwell “C’”). Threading was performed at approximately 5 
—— me oem OE 27 surface feet per minute by a 7%” LLL LANDEX Head on -_ 
a tapping machine. 


* This high production and excellent chaser life is the result of 
over 50 years experience by the LANDIS MACHINE COMPANY in 
the development and exclusive manufacture of threading 
equipment. For example, in the area of chaser design, chasers are 
given special hardening when workpiece design or material 
specifications so indicate. A LANDEX Hardened and Ground 
head was used in this application because of the inherent 


qualities of hardened and ground construction to enable long life, 
a trouble free operation and the rigidity necessary for maximum 
thread cutting accuracy. The LANDEX Head is a revolving die head 
unmatched for precision threading and true economy for 
application to automatic screw machines and other types of 
machines employing a live spindle. 


LANDEX Heads are available in four sizes that will thread diameters 
from No. 4 to 114.” and 14” to 34” pipe. Let us show you the 

type and size head that will offer you precision threading and true 
economy. Send specifications and ask for Bulletin F-80-7. 


WAYNMESBORO - PENASVLUATIA ‘ 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT — 
Die Heads— Taps—Collapsible Centerless Thread 
Rotary & Stationary & Solid Adwustable Grinding Machines Thiead Rolling Tools Thead Rolling Machines 529 
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FELLOWS 
still makes the BEST 


The Fellows Cutters you order today have unequalled experience behind 

their manufacture: the first gear shaper cutter ever made was designed, 
produced and patented by Fellows in 1897. Hundreds of thousands of Fellows 
Cutters have been made and used on gear production lines since that time. 


This vast experience has resulted in constant progress, year after year, in 
cutter design and manufacture. Today, new gear and cutter designs are 
checked on a high-speed electronic computer which permits complete 
mathematical study of all possibilities. Constant advances in metallurgy and 
in manufacturing methods assure outstanding cutter performance on 
every gear production job. 

A booklet, “Fellows Gear Shaper Cutters’’, covers 

the subject in detail. It includes tables of stock 

cutters, design considerations, 

sharpening methods, and other 

information. For a copy, contact fi 

any Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Avenue, Royal Oak, Mich. 

150 West Pleasant Avenue, Maywood, N.J 


5835 West North Avenue, 39 
6214 West Manchester Avenue, Los Angeles 45 


For more data on any products advertised this issue use card, page 193 
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Mills, Drills, Bores . 
Ford Automatic Transmission Cases 


Transmission cases require gentle handling; firm, balanced clamping; 
experienced machining. All these requirements are incorporated in the 
CINCINNATI 26-Station Unit Type Transfer Machine illustrated at the right. 
This production line mills, drills and bores Ford automatic transmission 
cases; inserts two bushings; automatically banks excess parts; transfers 
the casting from one station to the next. There are 26 stations, allocated as 
follows: 10 for machining, one for inserting bushings, one for banking, 
one for future engineering changes, and the remainder for other functions 
required in a modern transfer line. Several outstanding advantages are 
incorporated in this line, including unit construction and complete static 
electrical control. Cincinnati builds special machine tools and complete 
production lines varying in complexity from small bearing-shell broaching 
machines to giant production lines performing a multitude of operations. 


Make Cincinnati your first choice for equipment of this type. The Special 
Machine Tool Division is ready to serve you. 


Special Machine Tools - Vertical and Horizontal 
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At Ford Motor Company's new plant in Sharonville, Ohio, 
automatic transmission cases are automatically bored, 
milled and drilled in 33 machining operations on this 
CINCINNATI 26-Station Transfer Line. Accuracy and finish 
are excellent. The machine cycles 137 times per hour. 
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Broaching Machines - Complete Production Lines CINCINNATI MILLING MACHINE CO. 


Microsphere bearings prove their | 
on more than 


15,000 Landis grinders 


SAVES TIME . . . close running clearance gives quick 
positive spark-out and faster grinding cycles. 


TROUBLE-FREE OPERATION .. . simple, one-piece bearing. 


INCREASED STOCK REMOVAL .. . heavy duty rigidized spindle 
permits heavier cuts to precision tolerances and fine finishes. 


Cross section of a typical Landis rigidized wheel spindle and Microsphere bearings. 


LANDIS TOOL COMPANY WAYNESBORO, PENNSYLVANIA 
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Exclusive one-piece Microsphere bearings are used on 
all Landis plain, universal, centerless, roll and special 
purpose grinders. 


| universal 
grinder 
Ae 
5 
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U.S. Style ‘‘B’’ double Roll Feed Model No. RF-1212, 
with scrap chopper ted on a modern straight side 
press. This particular installation handles stock widths 
up to 12”, with feed length adaptable up to 12”. 
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Roll Feeds 


The introduction of U.S. Tool Company Style 
“B” Roll Feeds brings to your Press-Room a 
new line of Rack and Pinion Roll Feeds in a 
range of sizes to keep pace with most produc- 
tion requirements. 

U.S. Style “B” Roll Feeds are made in both 
double and single types, with bolster plate 
for O.B.I. presses or with adjustable mount- 
ing brackets for straight side presses. 


All Style “B” Roll Feeds are equipped with 
hardened and ground rolls of hollow con- 
struction, which are driven by hardened 
spiral gears running in oil. These gears are 


Rear View: Showing the rack and pinion mechanism 
and cross members for actuating the entering feed and 
eccentric operated roll lifters. One of 5 models of U. S. 
Style ‘‘B’’ Roll Feeds will fit your Press Room equipment, 


mounted in an enclosed housing. The roll-pin 
type over-running clutch has carbide inserts. 
Standard equipment also includes manual roll 
lifters; self-equalizing brakes; two-piece ad- 
justable driving eccentric to simplify timing 
the feed in relation to the motion of the ram 
of the press; stock oiler and eccentric oper- 
ated scrap chopper. Automatic roll lifters 
are available in either ram operated or ad- 
justable eccentric operated types. 


For full information regarding the U.S. Style 
“B” Roll Feeds write for your copy of Bulle- 
tin 85-M. 


PRODUCTS 


Slide Feeds 

Roll Feeds 

Stock Straighteners 
Stock Reels 

Stock Oilers 

Coil Cradles 

Wire Straighteners 
Die Sets 
Multi-Slides® 
Multi-Millers® 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 


For more data on any products advertised this issue use card, page 193 
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it works to 


increasing number of these 


in modern shops throughout the 
_ GRAY’S high precision, ease of 


your jobs better 


"The G. A. GRAY CO., 


The new GRAY Hesisental Boring, 


a giant for power, yet so 


You'll find a rapidly 


cost-cutting giants 
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Get this latest catalog of 


MACHINES ENGINEERED TO 


HELP YOU MEET COMPETITION 


ALABAMA 
The Young & Vann Supply Co. 
1725 First Avenue, Birmingham 2 
CALIFORNIA 
Moore Machinery Co. 
7th and Carleton Streets, Berkeley 10 
Moore Machinery Co. 
3200 S. Garfield Avenue, Los Angeles 22 
Moore Machinery Co. 
656 Stockton Avenue, San Jose 26 
COLORADO 
Mine & Smelter Supply Co. 
P.O. Box 9041, Denver 16 
CONNECTICUT 
Rudel Machinery Co. 
7 South Main Street, West Hartford 7 
FLORIDA 
Harry P. Leu, Inc., 100 W. Livingston Ave., Orlando 
Harry P. Leu, Inc., 3701 N.W. 37th Ave., Miami 42 


ILLINOIS 
Marshall & Huschart Machinery Co. 
571 Washington Blvd. at Jefferson, Chicago 6 
INDIANA 
G. A. Richey & Sons 
1050 Broad Ripple Avenue, Indianapolis 20 
LOUISIANA 
Stauss & Haas, 524 Camp St., New Orleans 12 
Peerless Supply Co., Inc. 
701 Spring Street, Shreveport 
MICHIGAN 
Motch & Merryweather Machinery Co. 
23520 Woodward Ave., Detroit 20 (Ferndale) 


MISSOURI 
English Brothers Machinery Co. 
410 West Fifth Street, Kansas City 6 
Blackman & Nuetzel Machinery Co. 
3713 Washington Avenue, St. Lovis 8 


MINNESOTA 
The Satterlee Co. 
2200 East Franklin Avenue, Minneapolis 4 


Norton Catalog No. 1843-18 — just published 
— describes and illustrates the world’s most com- 
plete, most modern line of grinders and lappers. 
This includes cylindricals, angulars, surface, uni- 
versals, tool and cutter, flat and cylindrical lappers 
and special types of machines for grinding pistons, 
valves, jet parts, etc. And remember: only Norton 
offers you such long experience in both grinding 
machines and grinding wheels to bring you the 


lower cost. 


NORTON MACHINE DIVISION REPRESENTATIVES 


NEBRASKA 
Interstate Machinery & Supply Company 
1008 Douglas Street, Omaha 8 
NEW YORK 
Rudel Machinery Co. 
1807 Elmwood Avenue, Buffalo 7 
Rudel Machinery Co. 

100 E. 42nd Street, New York 17 
Schiefer-Philipp Machinery Corp. 
39 State Street, Rochester 14 
J. F. Owens Machinery Co. 

1810 Erie Boulevard, East, Syracuse 1 
NORTH and SOUTH CAROLINA 
Jeffreys Engineering & Equipment Co. 
Guilford Building, Greensboro, North Carolina 
OHIO 
Motch & Merryweather Machinery Co. 
Kenwood & Montgomery Roads 
Cincinnati 36 
Motch & Merryweather Machinery Co. 
1250 E. 222 Street 
Cleveland 17 
Motch & Merryweather Machinery Co. 
1305 American Building, Dayton 


To Economize, Modernize with NEW 


WNORTONK 


GRINDERS and LAPPERS 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


District Offices: Worcester Hartford Cleveland Chicago 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 


“Touch of Gold” that helps you produce more at 


Get a free catalog from your Norton Represent- 
ative. He’ll also be glad to tell you about Norton 
Leasing and Financing Plans, that enable you to 
modernize while conserving capital. Or, for your 
catalog or any information, write direct to 
NORTON COMPANY, Machine Division, Worcester 
6, Massachusetts. 


OREGON 


Harry M. Euler Company 
2811 N.E. Glisan Street, Portland 12 
PENNSYLVANIA 
Machinery Associates, Inc. 
325 East Lancaster Ave. 
Wynnewood (Philadelphia Area) 
Motch & Merryweather Machinery Co. 
1315 Clark Building, Pittsburgh 22 
TEXAS 
Greene Machinery Co. 

6300 Wyche Boulevard, Dallas 
Mine & Smelter Supply Company 
1515 11th Street, El Paso 
Steel & Machine Too! Sales Company 
P.O. Box 1716, Houston 1 
UTAH 
Mine & Smelter Supply Company 
121 West Second, South, Salt Lake City 1 
VIRGINIA 
Noland Company 

2700 Virginia Avenue, Newport News 
Noland Company 
1226 Center Avenue, N.W., Roanoke 1] 
WASHINGTON 
Star Machinery Company 
241 Lander Street, Seattle 4 
Star Machinery Company 
E. 415 Sprague Avenue, Spokane 
WASHINGTON, D.C. 
Machinery Associates, Inc. 
325 East Lancaster Ave., Wynnewood, Pa. 
HAWAII 
Honolulu Iron Works Company 
Territory of Hawaii, Honolulu 
New York Office, 165 Broadway, New York 7 
EXPORT: 

Norton Behr-Manning Overseas Inc. 
Worcester 6, Mass., U. S. A. 
Cable Address: NORBEMO, Worcester 
Representatives in all principal cities of the world 


Detroit 
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Which lathe did he Say and why? 
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Mr. Elwood Brandenburg, 


Factory Superintendent of the Liberty Tool & Die Corporation, Rochester, N. Y., recently made a buying decision. 


His company, a well known manufacturer of precision tools, dies and special machines, needed a 16” toolroom lathe 


for precision work. He wanted versatility, stamina, rigidity and operator convenience . . . and, like all of us, he wanted 


to make a good buy pricewise. Here’s how he made his decision. Can you identify the machines? 


The ones he rejected... 


“Beautiful machine .. . 


but too many gadgets I won’t use. 
Price too high.” 


“Meets specifications, 
but too light-weight and we felt 
that low price was not the best value.” 


“Same lathe as pre-War 
No improvements. 


Looks like our old machines.”’ 


“These people only make a 16" lathe now. 


Can’t help but wonder if they’re 
going out of the lathe business.” 


And the one he chose... 


‘All things considered, 4 points won me 
over: 


1. “Replaceable hardened tool steel bed- 
ways...can’t help but feel safer knowing 
if anything would happen to these basic 
precision components, they can _ be 
quickly replaced as good as new.” 


2. “Compensating veeway bed design 
. .. On some of my bigger machines the 
carriage always rides up off the ways 
when making a hogging cut. The com- 
pensating veeway design distributes 
forces so this can’t happen.” 


3. ‘“‘Two-speed tailstock . . . here’s a 
feature that I can really use. It’s espe- 


“Only began making toolroom 
lathes since the War. Had none 
in the area to demonstrate.” 


cially useful for drilling and makes set-up 
easier, eliminates the bull work.” 

4. “New design headstock with com- 
pensating bearing enables us to use 
ceramic tooling.” 

“Those were the facts that swayed me 
over, but there was one other thing. . . 
call it an ‘intangible.’ The salesman. 
Lathe F’s representative honestly acted 
as though he would like to sell me a 
machine. He was helpful as he could be. 
He took me to a nearby plant to see his 
machine in operation, Then, when I 
asked for the old hard sell . . . he had all 
the answers. Yes sir, the salesman is 
a factor.” 


for Mr. Brandenburg’s decision, turn to page 294 


For more data on any products advertised this issue use card, page 193 
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Trim steelcutting costs with 
Carboloy, Extra-Performance 
Grades 330, 350, and 370, and 
low-cost, General-Purpose 

Grades 78 and 78B 


Some steelcutting jobs call for extra-tough, extra-performance 
carbides. Others can only be handled profitably with low-cost, 
general-purpose carbides. That’s why we make them both. 


Where you need increased machine productivity and have 
long production runs, to keep cost-per-piece low use Carboloy 
Extra-Performance Series 300 carbides. Their added strength 
and stamina handle jobs ranging from heavy roughing to high- 
speed finishing . . . at a cost and rate no “premium” carbide 
on the market can beat. 


But, for general-purpose steelcutting jobs that don’t require 
the Extra-Performance carbides, use Carboloy Grades 78 and 
78B. Their top-notch performance, at low initial tool cost, will 
keep your machines operating profitably. 

Chances are, your plant should be using both grades. Your 
local Authorized Distributor of Carboloy cemented carbides 
can deliver tools, blanks and inserts you need . . . in a hurry. 


This complete team of Carboloy cemented carbides 
gives you more for your carbide tool dollar! 


GRADES FOR MACHINING STEELS 


T T T 
oes GRADES FOR MACHINING 


crave 
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YOUR CARBIDE TOOL 


Cut nonferrous materials 
with low-cost Carboloy, 
Grades 44A and 888. . .; 
get longer tool life, 
increase production rates 


These Carboloy cemented carbides are performance-matched 
to your cutting job for optimum machine productivity. 


For interrupted cuts and tough production runs, use Carbo- 
loy Grade 44A. High shock resistance and good wear resistance 


make this a versatile grade for all machining jobs where a 
rugged carbide is needed. ; 


When your job demands a carbide with built-in stamina and 
high wear resistance for general-purpose machining of non- 
ferrous materials, use Carboloy Grade 883. You will get longer 
tool life and lowest cost-per-piece. 


There are 5 Carboloy cemented carbides for cutting non- 
ferrous materials, including Grades 44A and 883. One of 
these is designed especially for the particular characteristics 
of your cutting job to give maximum tool efficiency. Job- 
matched performance of these Carboloy nonferrous grades 
means better value for your cutting dollar. 


To find out more about Carboloy Extra-Performance and General- 
Purpose carbides, or low-cost nonferrous grades, call or write: 
Metallurgical Products Department of General Electric Company, 
11157 E. 8 Mile Boulevard, Detroit 32, Michigan. 


CARBOLOY. 


EN O CARBIODES 


ELECTRIC 
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Here are 6 good methods 


for making 


1. For precleaning in the plating shop 
Oakite precleaners quickly remove the toughest soils 
that work their way into the plating shop. This 44- 
page illustrated booklet gives useful information 
about tank precleaning on pages 6 to 11 and machine 
precleaning on pages 11 to 14. 


easy jobs out of hard ones 


Write to 


2. For descaling and derusting steel _ 


Oakite Rustripper saves time by removing heat scale 
and rust in the same operation that removes oil. 
Alkaline pickling with Rustripper avoids hydrogen 
embrittlement, etching of machined surfaces and 
other disadvantages of acid pickling. 


3. For electrocleaning steel 


Oakite Composition No. 90 is a reverse-current 
cleaner with great ability to remove oils, smuts and 
other objectionable films that interfere with good 
electroplating. Solutions have high conductivity and 
long service life. Controlled foaming eliminates 
explosion hazards. 


4. For electrocleaning brass 


Oakite Composition No. 191 scientifically protects 
brass from the oxygen that tarnishes during the use 
of reverse current. Solutions have high conductivity, 
long life and high tolerance for chromic acid carried 
over by plating racks. 


Oakite Products, Ine., 
26 Rector St., 

New York 6, N. Y., for 
the booklets (listed 
below) that 

interest you: 


1. “Some good things to know 
about Metal Cleaning” 


2. “Here's the best 
shortcut in the field of 
electroplating” 


3. “Four good steps toward 
better electroplating 
on steel” 


4. “What's NEW in 


electrocleaning brass and 
other copper alloys” 


5. “Good news about 
electrocleaning zinc-base 
die castings” 


6. “Put SPARKLE in your 
rinse water with 
Oakite Rinsite” 


5. For electroconditioning zinc die castings 


Oakite Composition No. 95 anodically removes all 
films that would impair the brightness of the plate. 
Under-surface shadows and anodic blackening are 
eliminated. A manufacturer of die-cast hardware 


reported “No. 95 cut our cleaning rejects more than 
95%.” 
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6. For preventing water spots 


Oakite Rinsite causes rinse water to drain rapidly, 
leaving the plated metal bright, sparkling and com- 
pletely free from water spots and tarnish. Rinsite is 
also good as a rust preventive in rinses between 
barrel finishing operations, 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


Export Division Cable Address: Oakite 
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disc cuts costs 


cast iron 


.». Shows highest production per disc in 3-way competition 


Production Test 


Workpiece ....................Cast Iron Cam 
Operation ....Grinding both sides of workpiece 
Stock Removal ............. .045’—each side 


abrasive disc 


“WISCONSIN 


DETROIT 


STA 


GROVE sT 


This new Cross pallet-type Transfer-matic 
completely machines aluminum die cast 
power frames for typewriters at a rated 
capacity of 150 per hour. 

One hundred and five broaching, milling, 
drilling, reaming, spotfacing, chamfering 
and tapping operations are performed on 
each part. The delicate castings are pre- 
cisely power clamped in pallet-type, two- 
position work holding fixtures, and trans- 
ported through a loading station and eleven 
machining stations. Each part travels 
through the machine twice. On the first 
trip, the top, bottom and back side are ex- 
posed to the tools. On the second trip, the 
ends are exposed. 


Tolerances for the rail seats are main- 


tained in plane within +0.001, for the 
overall length within +0.003, for the shaft 
holes in line from end to end within 
+0.001, for the hole locations relative to 
milled surfaces within +0.003, and for the 
four broached spring seats in plane within 
+0.005. 

A Cross Machine Control Unit with Tool- 
ometers programs tool changes to mini- 
mize down time. Standard Cross Tool Set- 
ting Fixtures are used to pre-set all tools, 
thus eliminating trial cuts and adjustments. 
Other features are complete interchange- 
ability of all standard and special parts for 
easy maintenance, construction to JIC 
Standards, hardened and ground ways and 
automatic lubrication. 


We can't turn back the calendar, but— 
you can buy SAJO Millers today at the same price 
you paid for a comparable machine tool in 1949. 


stood still... 


Produced by Sweden's master craftsmen, these modern 
machine tools are engineered to maintain precise tol- 
erances in continuous heavy-duty production. An ex- 
ample is the unique SAJO spindle construction em- 
ploying SKF precision 2-row staggered roller bearings 
followed by thrust ball bearings, providing better 
load distribution and silent, vibration-free operation. 


Built to U. S. standards, SAJO Millers are recognized 
for their accuracy, dependability and long life. 


Condensed specifications: 
table 52” x 11” 
longitudinal movement 3312” 
16 spindle speeds, 39-1500 r.p.m. 
American Standard Taper No. 50 
main drive motor 72 h.p. 
feed motor 1/2 h.p. 
Accessories: 
Universal Dividing Head, Rotary Index Table, Vertical 
and Universal Milling Attachments, Slotting Attachment, 
Vises, Arbors. 
Also available: 
SAJO Plain and Universal Millers, table size 41%2"x 94”. 


Here are “hindsight” opportunities for 
foresighted machine tool buyers. 


Write for literature and references in your area. 


austin 


industrial 
corporation 


76-E Mamaroneck Avenue, White Plains, N. Y. 


HORIZONTAL AND VERTICAL SHAPERS—POWER HACKSAWS 
Fast Service and Parts Available from Major Cities 
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versatility: 
‘precision grind TWO! parallel surfaces of 
widely varying parts operation 


Gardner 2H30 
precision double spindle grinder 


Send prints of your parts for a Gardner 
proposal and request new general catalog. precision d isc gr ind ers 
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When the going is TOUGH... 


Tapping Titanium and other tough metals proves 


the superiority of BALANCED ACTION 
DRIVER 
CONTOURS 
The skill and care that goes into every Winter precision tap is extended even he 
further in taps designed for high tensile strength steels, titanium and other high- 
temperature alloys vital to aircraft and rocket construction. Special surface treat- 
ments and chamfers, engineered to the specific requirements of these materials, 
make possible greater accuracy, reduced friction, efficient chip disposal and long 
tap life. 
For taps, standard or special, insist on Winter Taps with Balanced Action—your 
guarantee of superior performance on all materials, all jobs. 


CALL YOUR DISTRIBUTOR for standard and special >= 
WINTER Balanced Action Taps, Dies, and Gages. be 


WINTER BROTHERS COMPANY, Rochester, Michigan, U.S.A. 


Distributors in orincipal cities. Branches in New York * Detroit * Chicago * Dallas 
Sen Francisco * Los Angeles * Division of National Twist Drill & Tool Co. 
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22 feet long, has no dead center, no zero 
speed area. Instead, it uses the solid core 
as a continuous center guide for the drill, 
producing a straight, true hole with 
good finish in a single operation. 


CORE CARBIDE 
INSERT FOR 


HIGH 
CARBIDE 
COOLANT WEAR 
PASSAGE STRIPS 


ON TARGET... Research Improved Target Gun 
Drills give high accuracy even in holes 30 feet long 


Only modern gun-drilling methods can meet the production demands CALL YOUR DISTRIBUTOR for 
of oil tool collars—long tubes made to bore miles under the surface *§ NATIONAL twist drills, reamers, 
of the earth. And National Target Gun Drills produce perfectly aligned counterbores, milling cutters, end 
holes through collar sections up to 30 feet long. mills, hobs, carbide and special tools. 
Target Gun Drills, ranging in size from 4” to 4” diameters, give new 

meaning to accuracy in drilling shallow or deep holes. And like all 

National quality tools, they are Research Improved—National’s answer 

to the challenge of the newest materials, the hardest alloys, the tough- 

est metal cutting jobs. 


NATIONAL TWIST DRILL 
AND TOOL COMPANY 
Rochester, Michigan, U.S.A. 
Distributors in principal cities. Branches in 
New York * Detroit * Chicago * Dallas 
San Francisco * Los Angeles 
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ine tools 
that encourage 


Good 


WRENCH 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, gri grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 

yf Fy don’t know your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls. . 
MSTRONG Distributor, 


each a quality tool. Armstrong Wrenches are ‘Fine tools that encourage 
of those in your area. good work.”’ 


ARMSTRONG TOOL CO. 5213. armstRONG AVE. - 46, U.S.A. 
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Bob showed 

them a 
new product 

| that ended 
rust on 
work and 
tools — 


STANDARD 
Transparent 
Coolant 


No rust. Shaft ground with Standard’'s SPECIAL TRANS- 
PARENT COOLANT shows no rust on inspection by A.T. 
Murphy, General Superintendent, Harlow Adams, Presi- 
dent, and Bob Wenger, Standard Oil lubrication specialist. 


Before Standard Oil lubrication specialist 
Bob Wenger told The Adams Company 
management about Standard’s SPEecIAL 
TRANSPARENT CooLanrt, there had been con- 
siderable trouble with rusting of work and 
machines in the plant. There had also been 
trouble with deposits on the ways of the 
grinding machines. Rust occurring on parts 
being processed was resulting in damage 
and even losses. This has been changed. 


‘*Since we changed to your SPECIAL 
TRANSPARENT COOLANT, we have not had 
any rusting or deposits on our machine 
tools, and this product has eliminated the 
rusting problem on parts being processed 
through our plant,” says Harlow Adams, 
president of the company. 


The Adams Company found they re- 
ceived important additional benefits as 
well. Operators could now see their work 
clearly. There was less wheel loading. Be- 
cause the coolant didn’t foam, more of it 
stayed on the wheel resulting in cooler 
operation. Faster cuts were obtained with 
finer wheels. Finer wheels gave better fin- 
ishes. Periods between dressings were ex- 
tended. Tolerances were maintained. 


Research, development and more than two 
years of field testing have gone into Stand- 
ard’s SPECIAL TRANSPARENT CooLant. This 
is the pay-out to you on the research done 
by Standard Oil to bring you better metal- 
working products. Find out more about 
Standard’s SpecrAL TRANSPARENT COOLANT. 
Call your nearby Standard Oil lubrication 
specialist in any of the 15 Midwest or 
Rocky Mountain states. Or write Standard 


Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


Quick facts about 
Special Transparent Coolant 


e Clear, transparent fluid. 


e Able to control corrosion and 
rust on work and machines. 


e All chemical. Does not support 
bacteria growth. 


e Unaffected by humidity. 
Nonfoaming. 
e Fire resistant. 
Odorless. 


You expect more from | STANDARD | and get it! 
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The versatility of Ilg’s adjustable gap bed No. 5 Ram Type Turret Lathe is 
further increased by the use of a 12-inch air chuck and permanently-mounted 
face plate. Jaw slots in the face plate permit use of either standard or special 
top jaws. A series of tapped holes in the face plate allow clamping or back- 
stopping a range of large diameter parts, such as this 22-inch diameter cast 
aluminum fan hub. In addition, seven concentric grooves in the face plate 
accurately locate, on the rabbet diameter, various sizes of motor end bells for 
second operation machining of their bearing bores. This unique, time-saving 
chucking arrangement eliminated three face plate fixtures, drastically reduced 
setup time on lot sizes of 25 to 30 pieces, and permitted efficient handling of 
chucking work from 4 to 24 inches in diameter. 
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At lig Electric Ventilating Company... 
Chicago, I//linois 


Sliding gap bed extends chucking swing to 30 inches 
on Warner & Swasey No. 5 Ram Type Turret Lathe 


Handling large swing parts now poses no problem. 
On smaller diameter chucking jobs, the gap can 
easily be closed— permitting the cross slide to work 
in close as on a conventional No. 5 Turret Lathe. 


This leading producer of industrial heating and ventilating 
equipment had a replacement problem. In order to main- 
tain their usual high standard of quality without increasing 
their costs, Ilg had to replace an older saddle type turret 
lathe that had been handling workpieces up to 24 inches 
in diameter. Lot sizes averaged 25 to 30 pieces. A new 
saddle-type lathe appeared to be the answer. However, all 
the other job factors—length of workpieces, metal removal 
capacity (14 to *4,-inch), and horsepower requirements— 
indicated the need for a smaller capacity, faster handling 
ram type machine. 


Investigation revealed that a new Warner & Swasey 
No. 5 Ram Type Turret Lathe, with a sliding gap bed, 
would handle their type of production most economically. 

After installation, Ilg Electric reports, “the machine's 
accuracy and rigidity easily hold our close tolerances 
(+:.001 on rabbet diameter of motor end bells and .0005 
in bearing bores). Further, it gave us higher speeds and 
instantaneous shifting for greater cutting efficiency in our 
work materials (aluminum, cast iron and steel). Overall 
machine handling time and operator effort were also re- 
duced. Production increased as much as 65% on some parts.” 


WARNER 


Cleveland 


PRECISION: 
You can produce it better, 


SINCE 1880 
faster, for less...with a Warner & Swasey 


For more data on any products advertised this issue use card, page 193 
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DIMENSIONS 


READ IN TENTHS 


ACCESSIBLE 
BULB CHANGING 


REED TYPE 
DISTORTION-FREE 
CLAMPING 


[BUILT IN AUTOMATIC fem 
LIGHT SWITCH 


ADJUSTMENT >, 


PICK UP EVEN INCH 


The New 


. fast, accurate and efficient 


By using the NEW BRIDGEPORT Optical System 
it is now possible to read a figure on the scale 
as it appears on the working drawing. It is not 
necessary to add any figures or make any ver- 


Further facts are available through your nearest dealer or through us direct. 


OPTICAL SYSTEM 


nier estimations. The operator’s skill in reading 
a single line is all that is required. 


The new BRIDGEPORT Optical System is an accu- 
rate and time-saving method for quick position- 
ing of table in both planes. 


The Optical System is installed at factory on new 
machines and is easily installed in the field on 
any BRIDGEPORT MILLER already in service. 


GLASS COVERED 
| 
B Cx f 
= Bridgehort MACHINES, INC. 
a “Manufacturers of High Speed Milling Attachments ond Turret Milling Machines — 
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HOW THE TIMKEN COMPANY SAVES OVER 20% 


Bearing races machined 
faster and simpler with 
JETracer on No. 24’s 


You’ve got it made when you can 

machine 220 different parts on an 

automatic lathe with minimum 

change-over and tooling investment. 

This setup at The Timken Roller 

Bearing Company’s Canton, Ohio, 
q plant is really impressive. 

Here are some of the production 
advantages gained by the installation 
of two Gisholt MASTERLINE No. 24 
Automatic Production Lathes, with 
JETracer-controlled rear independ- 
ent slides: 


Increased production—Time is 

cut better than 20%. Here’s the 

machining sequence on a typical, 
4@"-wide steel 
. bearing race forging. For the first 
operation, location is at P and 

jaws hold on the middle of the 

body at D. The JETracer rough- 
contour-bores K-L-M. At the same 

i time, the front independent slide 
a feeds longitudinally to chamfer G 
and then cross-feeds to face H and 
chamfer J. The JETracer finish- 
bores K-L-M, completing the op- 
4 eration in 4.30 minutes floor-to- 
My floor time. The part is held on a 
x spring-loaded plug in taper K for 
A the second operation. Location is 
i: against H and a drawback fixture 
clamps in taper M. The JETracer 
roughs B-C-D-E-F, while front in- 
dependent slide tools feed longi- 
tudinally to chamfer N and then 
cross-feed to face P, form radii 
A-G and form-turn D. The JET- 
racer then finishes surfaces B-C-E- 
F. Time is only 3.50 minutes f.t.f. 


Added capacity— LESS FLOOR 
SPACE—Two machines handle 
parts ranging from 10%” to 32” 
diameter, 2” to 9” wide, and re- 
place several other machines for- 
. merly required to do the same job. 


Versatility—Two machines 
handle first and second machining 
operations on approximately 220 
different parts. Tooling costs are 
minimized by JETracer-controlled 
rear independent slides. Each has 
four-position indexing template 


carrier for one to four passes at 
the work during the automatic 
cycle. JETracer generates front 
and back angles up to 31 degrees, 
and carries a roughing and a fin- 
ishing tool. On the final cut, the 
finishing tool automatically in- 
dexes into position for greater ac- 
curacy and a smoother finished 
surface. Feed rate of the JETracer 
slide is automatically varied to 
give uniform cutting speed on all 
surfaces for longer tool life and 
finer finish. 


Quick change-over— All tracing 
templates are made to fixed length 
dimensions and locate against 
dead stops to eliminate adjust- 
ment. Swivel chuck jaws with in- 
serts compensate for changes in 
part length. Four sets adjust to 
cover entire range of work. Tool 
holders and insert-type tool blocks 
are used to permit sharpening and 
presetting in the toolroom to elim- 
inate chance of operator error and 
minimize machine down time. 
Add the preceding to the EASE with which 
the No. 24 can be set up, adjusted and 
operated, and you have a work-, time- and 
cost-saving combination that’s hard to beat. 


Rear overhead view of first-operation tooling. Note four-position indexing template carrier in 
foreground. Tracer boring bar generates front and back angles and carries a roughing and a 
finishing tool for greater accuracy, smoother finish. 


A new catalog on the No. 12 and No. 24 
Automatic Production Lathes illustrates fea- 
tures, accessories and typical jobs. Ask for 
Bulletin 1213. 


2. 


Typical workpieces. Diameter range, from 
left to right: 25", 18”, 11%". Rough forging 
at far rightshows amount of stock removal re- 
quired in the two fast, automatic operations. 


ON 220 PARTS 
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Combined cuts, 
multiple tooling 
improve accuracy 
-.-Increase output 


For fast, automatic machining of fly- 
wheels or similar parts, this setup at 
the Daimler-Benz plant in Mannheim, 
Germany, will give you some cost- 
cutting answers. Two Gisholt 
MASTERLINE Simplimatics are used. 
Tooling is planned for fast, easy 
change-over between different part 
sizes. One operator handles both ma- 
chines. Here’s how a typical, 912’- 
diameter, 22”-wide part is machined: 


Operation 10—The workpiece is 
chucked in the co-bore Q, locating 
against a back-face S. Tools on 
the front independent slide face 
D-F-I-] and shave K. At the same 
time, tools on the rear independent 
slide finish turn K, finish face J. 
form radii at H and E, bore C, 
shave face B, rough and finish bore 
A and chamfer G. Nine different 
tools are used to machine 11 sur- 


faces in only 2.5 min. f.t.f. time. 
Operation 20—The workpiece is 
then placed in the second Simpli- 
matic, locating against face I and 
chucking at K. Front slide tools 
face N-P-S-V-Y and form U, while 
rear slide tools turn L, form M-W- 
X and bore O-Q-T. Ten tools are 
used to machine 12 surfaces in 
only 2.1 min. f.t.f. time. 


Simplimatic’s wide platen table permits 
placement of slides and tools in proper re- 
lation to work, and permits machining 
greater number of surfaces in one chucking. 
Multiple cuts combine with automatic cycle 
to improve accuracy, save time and lower 
costs. Basic flexibility simplifies toughest 
jobs... often saves costs of special machine. 


HOW DAIMLER-BENZ SAVES ON THIS JOB 


Tooling and workpiece for first operation. 


Rigid tool mounting provides fine finish in 
spite of severe, interrupted facing cut. 


Second-operation setup. Note compact tool 

arrangement, possible only through Simpli- 
matic’s flat platen table permitting maxi- 
mum tooling flexibility for all types of work. 


SETUP DOUBLES PRODUCTION ON AUTOMATIC TRANSMISSION PARTS 
Two-spindle Superfinisher delivers 240 parts per hour 


General view of 
the two-spindle 

Model 81 Super- 
finisher setup. 
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Perhaps a setup like this can pay you 
a profit, too. It features the Gisholt 
MASTERLINE Model 81 Vertical 
Superfinisher, designed to produce a 
“controlled” surface finish on flat, 
conical or spherical surfaces at high 
production rates. The vertical design 
requires minimum floor space and 
permits easy addition to existing pro- 
duction lines. Here is how it is used 
on automatic transmission hub and 
turbine shafts at a well-known auto- 
motive manufacturer’s plant. 


The operator places the 5%4’- 
diameter, 9”-long part in a fixture, 
centralizing and driving in the large 
bore, with the shaft extending up- 
wards towards the Superfinishing 
head. He presses the cycle start but- 


Superfinish quill (hollow) moves over shaft 
at left unit to engage cup-type stone with seal 
surface. Quill is retracted at right unit for un- 
loading. Superfinished seal face is indicated 
by arrow. 


ton and the upper stone-carrying head 
descends. The quill is hollow and 
goes over the shaft so that the cup- 
type Superfinishing stone can engage 
the seal surface on the clutch hub. In 
just a few seconds the precision-faced 
surface is reduced from 80 to the de- 
sired 20 micro-inch RMS finish. At 
the end of the automatic cycle the 
quill raises to clear for unloading. 
Floor-to-floor time is only 25 seconds. 

This two-spindle Model 81 is easily 
handled by one operator. While one 
spindle is in use, the operator is un- 
loading and inserting a new part on 
the other. Superfinish is faster than 
methods previously used, and “tan- 
dem” setup gives total production of 
240 parts per hour at 80% efficiency. 


Simple, compact setup requires minimum 
floor space; doubles operator productivity; _ 
exposes true base metal on important seal 
surface for long, trouble-free operation. 
Superfinish provides any desired surface 
finish in less time and at lower cost. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 


| 
| 
| 
ait 
| | 


You may get an idea from this typi- 
cal job-shop setup on a Gisholt 
MASTERLINE 2L Saddle Type Tur- 
ret Lathe. It shows how to achieve 
accuracy, smooth finish, parallelism 
and concentricity on multiple boring 
operations, at low cost. 

The Gisholt Hydraulic Speed Selec- 
tor is an important factor in achieving 
a quality finish and maximum tool 
life on this job. Offering a choice of 
DIRECT or PRE-SET operation, the 
operator selects correct spindle 
speeds by simply aligning work 
diameters with the Hi-Lo Lever on 
the Selector Handwheel. In DIRECT 
operation, speed changes are actuated 
by turning the handwheel to a new 
setting. In PRE-SET operation, the 
next speed is selected during a cut and 
when needed, is obtained by a touch 
on the Hi-Lo Lever. In either case, 
the speed shift is completed without 
any further attention from the oper- 
ator while he positions his tools for 
the next cut. The Hi-Lo Lever may 
also be used to provide an instant 
speed change in a ratio of 6:1, with- 
out moving the selector handwheel. 
For this setup the Speed Selector is 
operated DIRECT. 


SMART SETUP IMPROVES ACCURACY ON MULTIPLE BORE JOB 


Hi-Lo feature on Speed Selector saves additional time 


Close-up of part and spade 
cutter on hex 5 used to 
simultaneously finish co- 
bores D-F-H and shave 
faces C-E-G-J. Note smooth 
obtained. 
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The workpiece, a cast semi-steel 
reverse clutch housing, is located 
against back face Y and chucked on 
previously turned diameter X in a 3 
jaw scroll chuck. A is rough turned 
from the square turret while M is 
drilledfrom hex 1. Other square tur- 
ret tools rough face C, rough co-bores 
D-F-H and relief K. M is semi- 
finished from hex 2. The operator 
taps the Speed Selector Hi-Lo Lever 
for an instant, 6:1 speed change, and 
reams bore M from hex 3. He raises 
the lever to return to the previous 
speed and chamfers L from hex 4. 
Next, a high speed steel spade cutter 


Simple tooling setup for reverse clutch hous- 
ing. Note fully tooled hex turret...with 
multiple turning head and adjustable slide 
tool in place, providing flexibility for quick 
setup on other jobs. 

on hex 5 simultaneously finish co- 
bores D-F-H and finish shave faces 
C-E-G-J. He uses the Hi-Lo Lever 
again to ream H from hex 6 and ro- 
tates the selector to a new speed to 
finish turn A, chamfer B and break 
the sharp edges on the co-bores from 
the square turret. Floor to floor time 

.. 16 minutes. 


Spade cutter handles 3 co-bores, 4 faces 
in one pass to assure accuracy. Hi-Lo fea- 
ture on Speed Selector automatically pro- 
vides proper speeds when going from drill- 
ing, turning or boring, to threading, forming 
or reaming. 


MACHINE SPECIALTIES AUTOMATES RAM TYPE LATHE...SAVES 25% 


Hydraulic drive takes over, frees operator for other work 


If you’re doing job-lot or contract 
work, you can profit from this setup 
at Machine Specialties, Chicago, Ill. 
It'll show you how to cut tooling 
costs, increase production and beat 
the “profit squeeze” through auto- 
matic operation of hand-operated 
machines. 


Here are a few of the advantages 
offered by specifying hydraulic drive 
operation for your new ram typeturret 
lathes: consistent, automatic cycle 
permits accurate time estimates for 


accurate, competitive bidding; proper 
speeds and feeds are automatically 
selected and offer uniform quality, 
longer tool life; the operator has 
plenty of time to handle additional 
units or perform other work. 


Here is how it works on %” Acme 
adjusting screws, machined from 
leaded screw machine bar stock in 
lots ranging from 500 to 2500 
pieces. The machine is a Gisholt 
MASTERLINE No. 5 Ram Type 
Turret Lathe. The wine drive 


Overhead view of tooling setup required to 
produce %” Acme adjusting screw. Auto- 
matic cycle operation of ram type turret 
lathe eliminates chance of human error, as- 
sures greater uniformity and accuracy, piece 
after piece. (Inset) 7\%4"-long, adjust- 
ing screw. 


controls operation of the turret and 
the cross slide and all machine func- 
tions, including feeding of the bar 
stock and opening and closing of the 
collet chuck. 

During each automatic cycle the 
stock is fed to a turret stop and 
chucked. The end is chamfered to 
provide an accurate thread start and 
a die head machines a Class 3 thread. 
Ample coolant is provided by the 
turret coolant distributor. Speed is 
changed and the die head recocked 
on an angle iron cam mounted in 
place of the overhead pilot. With sup- 
port from the turret, the end closest 
to the spindle is formed from the 
front cross slide. A hollow tube on 
the final turret station catches the 
part as it is cut off from the rear cross 
slide. The cycle repeats automatically 
until new bar stock is needed. 
Floor-to-floor time on the 7'"-long, 
Acme adjusting screw shown is only 1.6 
minutes. Operator removes finished part 
from catcher and keeps replacing bar stock 
as required. Has plenty of time to handle 
additional machines or perform other work. . 
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MACHINES WITH NEW MACHINE GUARANTEE 
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Smart setup 
includes threading 

on automatic 
turret lathe 


Here’s a setup that improves quality 
and substantially reduces machining 
costs on three different sizes of steel 
valve bonnet forgings at Minneapolis- 
Honeywell’s Fort Washington, Pa., 
plant. It's done with a Gisholt 
MASTERLINE IF Fastermatic Auto- 
matic Turret Lathe with a lead screw 
threading attachment. 

Each part is machined in two oper- 
ations. Smooth hydraulic feed helps 
achieve a 63 micro-inch finish in the 
bores at both ends. First operation is 
on the large flange end of the 5%"- 
high, 4%4"-dia. part. Sequence: chuck 
on N, locate at P; Hex 1—start drill 


This idea from the Trane Company 
of La Crosse, Wisconsin, pays big 
dividends by combining balancing 
operations for a number of different 
parts on one machine. 


Here a 1S Balancer is set up to bal- 
ance six different sizes of single- and 
double-width centrifugal fan wheels 
for Trane’s well-known line of air- 


Switch levers for both left and right correc- 
tion planes give simultaneous indication of 
angle and amount of unbalance. Note handy 
arbor rack at left and tray of correction 
weights at right. 


No. 9-1058 


The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


TURRET LATHES AUTOMATIC LATHES 


Close-up of tooling for first 
operation. Note multiple 
tooling wherever possible 
to cut time, improve paral- 
lelism and concentricity. 
Rough and first-operation 
part at left front indicates 
metal removed. (Above) §& 
Finished part showing sur- 
faces machined. 


H, and at the same time face C-E and 
form D from front cross slide; Hex 2 
—rough turn X, drill H while rear 
cross-slide tools face A, shave B; Hex 
3—finish turn D-X, rough bore G, 
chamfer F; Hex 4—chamfer S-T; Hex 
5—finish bore G. Time, 2.5 min. f.t.f. 


Second operation—Chuck at X, lo- 
cate at A; Hex 1—start drill J; Hex 
2—rough drill J, rough turn N, 
chamfer R while P is faced from 


conditioning, heating and ventilating 
equipment. Fan lengths range from 
2%" to 1356"; diameters from 4” to 
12”, and weights from 1% to 21 Ib. 


Arbors are used to support, locate 
and drive. Various sizes of arbors, 
with angularly graduated pulleys, 
identified by workpiece numbers, are 
racked beside the balancer. A simple 


Operator crimps correction weight clip into 
place on fan wheel blade. Angularly gradu- 
ated pulley on keyed driving arbor simplifies 
location of exact unbalance angle in each 
correction plane. 


Tod 
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SUPERFINISHERS « BALANCERS « SPECIAL MACHINES 


rear cross slide; Hex 3—idle but 
L-O is faced from front cross slide; 
Hex 4—drill hole I and flat bottom 
J, chamfer M, finish turn N; Hex 5 
—finish end-mill J; Hex 6—thread 
Q. F.t.f. time, only 5.5 minutes. 


Fastermatic’s automatic cycle maintains ac- 
curacy while automatic selection of proper 
feeds and speeds prolongs tool life. Thread- 
ing attachment assures accurate leads and 
Class 3 threads. 


HOW TRANE COMPANY PRE-PLANS...CUTS BALANCING COSTS 


This ingenious setup handles a variety of parts 


reference card file guides operator to 
arbor selection and machine cali- 
bration for each part. 


Here’s a typical operation on an 
11-pound, 7” DWDI centrifugal fan 
wheel. Fan is mounted on correct 
arbor, placed between work sup- 
ports, and belt drive applied to the 
pulley O.D. Operator notes angle 
and amount of unbalance in two cor- 
rection planes, and stops part. Then, 
indexing work to the indicated angles 
in each correction plane, he matches 
the observed amount meter readings 
with the same weight metal clips. 
The clips are crimped in place on the 
fan blades to correct unbalance. Part 
is rotated again to inspect and the 
operation is complete—in only 1 
minute f.t.f. 


Costs are cut by measuring, locating, cor- 
recting and inspecting for unbalance in 
single handling. Pre-planned setup speeds 
change-over, permits balancing wide var- 
iety of parts at top efficiency. 


Printed in U.S.A. 


Madison 10, Wisconsin 


MINNEAPOLIS-HONEYWELL SAVES ON VALVE BONNETS 
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CRI-DAN 


(Semi-Automatic Single Point) 
THREADING MACHINES 


Now distributed 
in the United States 


GISHOLT 


Widely used throughout Europe and rapidly gaining favor in the 
U.S.A., CRI-DAN High-Speed Threading Lathes offer outstand- 
ing advantages on a wide variety of threading work. Using single- 
point carbide tools and positive, cam-controlled movements, 
CRI-DAN provides very accurate lead and thread form on all 
types of internal and external threads, including multiple-start, 
coarse, fine, left- or right-hand, parallel or taper, with metric or 
inch pitches. Highest production, accuracy and fine finish are 
assured on even the most difficult materials. 


With simple operation and 15 minute change-over, CRI-DAN 
is an extremely versatile machine capable of handling an amazing 
range of components at high production rates. Single-point car- 
bide tools, easily resharpened or replaced, cut tooling costs to a 
minimum. 

Two models are available with a full complement of accessories 


to meet your needs. Ask your Gisholt Representative for full 
details or write 


Madison 10, Wisconsin 


Turret Lathes Automatic Lathes Balancers Superfinishers 
Threading Machines @ Packaging Machines 


Masterglas Molded Plastic Products 


For more data on any products advertised this issue use card, page 193 
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U. S. Steel Supply Provides Customers 
with SMOOTH ACCURATE SHEARING 


One Shear Takes the Place of Two or Three Bey 


No. 12E-12 Steelweld Shear at U.S. Steel Supply, Seattle, 
Washington, rated for steel plate 12’ x *,”. Being cut in 
photo is a plate, size 7’ x 30’ x *,”. With hand crank on right 
end, this machine can be adjusted in a few seconds to have 
exactly the right knife clearance to obtain the finest cut 
for any thickness. To make this adjustment on guillotine- 
type shears usually requires several hours. 


ANY steel warehouses have two and often 
three shears, one of a ';” capacity for 
lighter thicknesses, another of !4” capacity for 
” to |4” material, and a third with 1” 
capacity for thicknesses over '!»” and up to 1”. 
At some of its warehouses, U. S. Steel Supply 
uses only one machine for cutting the various 
thicknesses—a Steelweld Pivoted-Blade Shear. 
One machine takes the place of two or three, 


cutting 


GET THIS BOOK! 


CATALOG No. 2011 gives 
d ing 


an 
details. Profusely illustrated. 
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because it is so easy to adjust the knife clear- 
ance required to obtain the best cuts for dif- 
ferent thicknesses, which can range from light- 
est gauge metal to the heaviest plate within the 
capacity of the shear. 

Thus, the investment in shearing equipment 
is kept low, yet the customers of U. S. Steel 
Supply are always assured of straight, smooth, 
accurately cut metal on every order. 


CORVELAND CRANE & ENGINEERING CO. 


5453 E. 282nd Street °* Wickliffe. Ohio 
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\ STEELWELD SHEARS 


Electronic Control Systems, “Leaders in 
Numerical Control,” is today producing 
DIGIMATIC machine tool controls ready 
for immediate installation in any factory 
or shop throughout the country. 

To give nation-wide strength to this pro- 
gram, ECS has now become an integral 
part of Stromberg-Carlson. This new 
combination assures our customers the 
finest products and the best in customer 
service. 


ELECTRONIC CONTROL SYSTEMS 
Division of 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


2231 S. Barrington Avenue - Los Angeles 64, California 
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a faster 


MORE ECONOMICAL 


Single Slide Surface 
Broaching Machine, 
Made in 5, 10, 15 and 
25 Ton Sizes. 


machine operation 


Footburt Surface Broaching may be the answer 
to your problem of faster machining. Many jobs 
that were slow and expensive when handled by 
conventional machining methods are now being pro- 
duced by Surface Broaching. Production in most 
cases is as fast as the speed at which parts can be 
loaded. Yet cutting speeds are so low that the cost 
of tool maintenance shows great savings. Exceptional 
finish can be maintained. We will gladly discuss 

your machining problems with you. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio Detroit office: 24632 Northwestern Hwy., Detroit 35, Mich. 


Write for Circulars No. 503 and 509 


Duplex Surface Broaching 
Machine. Made in 5, 10, 
15 and 25 Ton Sizes, 


Continuous Type 
Broaching Machine. 
Made in 5 Sizes. 


PIONEERS IN SURFACE BROACHING 
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“The Board balked at first... 


but I convinced them that now was a good time to buy!” 

When machine tool builders work with smaller backlogs they're naturally 
more efhicient and can make better deliveries...are more able to control costs 
...-more able to render the many extra custom engineering services that dis- 
rupt regular production during peak schedules. As a matter of fact, many 
progressive buyers are at their busiest now...taking advantage of the sound 
buying position the economy gives them as it pauses for its breath... seizing 
the opportunity to get ready for tomorrow today. 


LI SS E. W. BLISS COMPANY - Canton, Ohio 


: BLISS is more than a name... it’s a guarantee 
SINCE 1657 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CAN MACHINERY © CONTRACT MFG. 
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Strength 


that comes only from forging and rolling 


Strength is the first requirement of any crane wheel. 
Nothing else counts quite so much. This wheel has it. 

The wheel was machined from a Bethlehem forged- 
and-rolled blank—a unique type of blank that is strong 
all over, and all the way through. 

Bethlehem’s forging-and-rolling method produces 
blanks with excellent grain flow and freedom from 
porosity. The metal down inside, as well as on the sur- 
face, is of uniform quality. This makes the machinist’s 
job easier; he can work with confidence. The blanks 


BETHLEHEM 


can be turned, bored, faced, and hobbed with complete 
assurance of a good finished product. 

You can obtain Bethlehem forged-and-rolled blanks 
in a wide range of sections, and in sizes from 10 to 46 in. 
OD. Use them when making crane wheels, gears, fly- 
wheels, pipe flanges, turbine rotors, sheave wheels, and 
similar items. Prices are competitive. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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The Answer is Pink! 


Switch to A CIMCOOL 


You, too, can get that ‘“‘League-Leading” feeling by 
switching to CimcooL® S2 Concentrate, the world’s 
largest selling chemical cutting fluid. It’s a hit every 
time! Every day, more and more CIMCOOL users are add- 
ing up the score and jubilantly noting that CrmcooL 
makes these hits: 


CIMCOOL LOWERS COSTS because it’s longer lasting 
in machines. Therefore, it reduces downtime and cuts 
labor costs for cleaning and changing. 


CIMCOOL PERMITS FASTER SPEEDS and feeds, because 
of its chemical lubricity. It combines friction reduction 
and cooling capacity in a degree never before attained 
by old fashioned lubricants. 


CIMCOOL IS CLEANER TO USE because it doesn’t soil 
hands or clothing. It contains no skin irritants. And 
it’s safer because it leaves no slippery film on shoes, 
floor, machine or work. It can’t smoke, can’t burn, and 
virtually eliminates rancidity and foul odors. 


Cutting Fluids 


Watch your average go up when you switch to CIMCOOL. 
We know that Crmcoou will keep you out of a slump 
every day in your plant. So call your Crmcoou Distrib- 
utor today. He’ll be glad to give you full information on 
all the advantages of CIMcooL concentrate—as well as 
details on the entire family of C1mcooL Cutting Fluids. 
Or contact us direct and we'll have one of our Cincinnati 
Milling Machine trained machinists call on you—with- 
out cost or obligation, of course. Write, wire or phone 
Sales Manager, Cincinnati Milling Products Division, 
Cincinnati 9, Ohio. 


CIMCOOL CUTTING FLUIDS 


CIMCOOL $2 Concentrate—The famous pink fluid which still 
covers 85% of all metal cutting jobs. Effective, economical 
and clean. 

CIMPLUS—The transparent grinding fluid with exceptional 
rust control. Also used for machining cast iron and as a 
water conditioner with Crmcoot Concentrate. 

CIMCUT Concentrates (AA, NC, $$)—For jobs requiring oil- 
base cutting fluids. Added to mineral oils, they give econom- 
ical mixes for higher speeds and feeds. 


CIMCOOL Tapping Compound—Permits the use of highest 
tapping speeds and increases tap life amazingly. 


Also, CIMCOOL Bactericide and CIMCOOL Machine Cleaner. 


6 


for 100% of all metal cutting jobs. [ie Answer is Pink! 


Production-proved products of The Cincinnati Milling Machine Co. 


© Trade Mark Reg. U.S. Pat. Off. 


For more data on any products advertised this issue use card, page 193 
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Station 17 (left) rotates work 200 
degrees, vibrates for chip dump. 
Carburetor mounting holes are 
probed at Station 18 (right) for 
tapping at next station. Probe 
unit interlocked to stop machine 
if any hole is not drilled to 
correct depth. 


For more data on any products advertised this issue use card, page 193 
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Truck Manifolds Completely Machined 
Re-positioned 5 Times, in 55 Seconds P 
“i 
This 25-station LeMaire “Producer” completely machines three 
different styles of truck engine manifold castings. The machine is “ a, 
built for transfer-through operation and features automatic loading won 8. oy 
and clamping at cach station. The part is re-positioned five times “ig 4. a 
‘ while in process during the 55-second machining cycle, including Aes > 
one 180 degree roll-over, one rotation for vibratory chip removal, 
e indexing for a probing operation, one 90 degree index and re-index. - 
Features include: Unitized “building block” construction, with pro- one hole is reamed for precision location 
vision made for future changes—lighting at every work station— in following operations at Station 7. 


complete electrical interlock and individual selector switches and 
controls at each work station—*PresTest” lights on main control 
console—automiatic selective lubrication of fixtures and ways—lights 
indicating “Automatic” or “Manual” control for safety during setups 
— electrical and hydraulic systems to J.1.C.— 189 hp electrical 
system—hardened and ground wear surfaces. 


Here is another successful producing installation, designed, manu- 
factured and tooled by LeMaire. Tell us about your next production 
machining problem, 


Locating faces for subsequent operations 
milled on both sides of work at Station 3. 
Cutters at Station 4 mill both manifold 
faces, are retracted by cross slide after 
stroke to minimize wear. 


Inserted blade cutter mills carburetor 
mounting pad at Station 10. 
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MACHINE 
TOOL 
COMPANY 


2657 S. TELEGRAPH ROAD 
DEARBORN, MICHIGAN 


Designers and Builders of 
Special High-Production Machines 
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correct depin. 


Constant Cutting Speed on 
FRORIEP Vertical Boring Mills — 


Provides these important 
advantages— 


@ Equal surface finish 
over the entire 
facing range 


e Greatly reduced 
cutting time 


@ Increased tool life 


@ Less down time 


Double Column Model 6 KZ 175 


Single Column Model KE 12 


Electro-magnetic clutches on a FRORIEP let you 


revolutions instantly to the most economical cut- 
maintain constant cutting speed—regardless of 


ting speed for any diameter. If desired, speed can 


decreasing diameter. By a remote electric control 
you can change quickly to any available speed— 
without stopping the table. You can adapt table 


also be set to change automatically, gradually in- 
creasing as cutter moves toward the center—and 
without interrupting the cut. 


Simple, conveniently placed push buttons and 
switches control feeds and rapid motion of turret, 
cross rail and side arm. Cross rail head and side arm 
operate independently with 12 pre-selected feeds each. 


An electric tracer attachment will copy 90° in and 
90° out, reproducing almost any shape but under- 
cuts. Automatic tripping devices and combined 
taper-turning and threading attachment add even 
more versatility. 


Capacities Available Single column models 
provide a choice of table diameters from 40” to 63”; 


double column models from 69” on up. Special de- 
signs also available on request. 


Uniform surface finish produced by a Froriep 


Write For More Information 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


k COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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Special High-Production Machines 


DISCOVERED! 


...new way to keep cutting fluids 


as fresh as a daisy! 


SEE NEXT TWO PAGES 


if 


Now ... there’s a new and better way to control 
the harmful bacteria that cause oil-water emulsion 
breakdown, acidic corrosion, and rancid odor. 
It’s Elcide 75 . . . a product directly related to one 
of the most powerful bacteria killers used in med- 
ical science today ...a material that has proved 
itself in the exacting field of surgical practice and 
has now been adapted to solve the problem of 
bacterial growth in soluble oil emulsions. 


A large Midwestern manufacturing plant tested 
Elcide 75 under actual job conditions. 


They found that one ounce of Elcide 75 added 
to each 4 gallons of oil-water emulsion . . . 


extended useful life of the emulsion 51 times... 


greatly reduced cutting oil requirements... 


DISCOVERED...A NEW 
WAY TO KEEP COOLANTS 
FRESH AS A DAISY! 


Shop tests show 


keeps cutting 
fluids 


fresh longer 
than ever before 


delayed odor and emulsion break for 22 weeks, 
while untreated machines had to be dumped at 
the end of four weeks... 


proportionately reduced down time for re- 
charging... 


was safe and nontoxic... 


eliminated bacterial slime and reduced acidic 
corrosion... 


drastically reduced their disposal problems. 


WHAT ELCIDE 75 CAN DO FOR YOU 
This combination of inhibitors can extend the life 
of your oil-water emulsions 2 to 4 times, or more, 
and can dramatically cut your oil-concentrate pur- 
chases. At the same time, production will increase 
because you have less down time for recharging. 


ELI LILLY AND COMPANY - AGRICULTURAL AND INDUSTRIAL PRODUCTS DIVISION 


INDIANAPOLIS 6, INDIANA 


TELEPHONE: MELROSE 6-2211 
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This is one of the causes of emulsion trouble. These 
are Pseudomonads, one of the many harmful types of 
bacteria found in oil-water emulsions. These, and other 
bacteria, enter emulsions through the air, water, and plant 
debris. They set the stage for a chain reaction which 
causes odor, corrosion, and costly emulsion breakdown. 


Prior to Elcide 75, no single inhibitor was able to control 
the full range of bacterial growth. Certain of these 
bacteria quickly develop resistance to single inhibitors 
and continue to flourish. Now, Elcide 75 controls a wider 
range of bacteria because it is an effective combination 
of bactericidal agents. This has been proved in shop tests. 


In certain areas where waste-oil disposal is a 
problem, the use of Elcide 75 proportionately 
reduces the size of the problem. 


Elcide 75 also contributes to better products and 
longer machine-tool life. Bacterial contamination 
causes acidic decomposition of the emulsion and 
sets up conditions for corrosion. By controlling the 
bacteria, you eliminate this source of trouble. 


Employees like Elcide 75 because, when added to 
the emulsion, it is completely safe. In another 
recent test involving over 1000 machines, it was 
shown that Elcide 75 was safe, nontoxic, and 
harmless to sensitive skin. It also reduces the 
chance for bacterial infection caused by con- 
taminated emulsion. 


YOU KNOW WHAT YOU GET 

WHEN YOU BUY ELCIDE 75 
With Elcide 75, you know you have the proper 
amount for effective treatment because you add it 
to your emulsions right in your plant. The stand- 
ard recommendation is one ounce of Elcide 75 
per 4 gallons of oil-water emulsion. 


PROVE IT TO YOURSELF... 
TRY ELCIDE 75 IN YOUR PLANT 
The best way to determine the value of Elcide 75 
is to try it under your normal plant conditions, 
using your regular oil-water emulsion. After you’ve 
had an opportunity to compare results, we believe 
you'll agree that Elcide 75 is a valuable discovery 
that will greatly increase your plant efficiency. 


PRODUCT SPECIFICATIONS 
ELCIDE 75 


(Lilly's brand of bactericide for cutting fluids) 


Active Ingredients —Thimerosal (Sodium Ethylmer- 
curi Thiosalicylate) and Sodium o-phenylphenate. 


Package Price per Gal. 
1-gallon polyethylene . . . $8.50 
5-gallon polyethylene . . . $8.00 

55-gallon stainless steel . . . $6.50 


Terms: 1%, 10th prox.; net, 30th prox. F.O.B. 
Indianapolis. Transportation paid via carrier of 
our selection. 


For further information or to place your order, phone or write. 


PATENT PENDING 
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New MICKER 


Electro-Hydraulic 
Servo Valve 


has numerous advantages 
for industrial use: 
@ Extremely Accurate 

@Simple @Rugged @ Dependable 


This valve provides a simple, dependable means of translating control signals 


from electronic programming into extremely accurate modulated flow of 


hydraulic power for fast and precise closed loop control of position, velocity 
and acceleration. Performance has been proven on machine tools, industrial 
processing equipment and ground ordnance applications. 


Vickers Electro-Hydraulic Servo Valve integrated with 


Simplicity and reliability are exceptional . . . only four moving parts are piston type hydraulic motor provides a minimum 
amount of oil under compression. Integral cross line 
required. Mechanical feedback linkage with unique variable fulcrum provides relief valves are provided as well as variable cross 
optimum flexibility for various conditions of flow, response and pressure. For line orifice for controlling viscous damping. This 
further information, write for Vickers Engineering Bulletin 58-74. “package” can provide approximately 20 hp @ 
3000 psi and 3600 rpm; variable speed of motor 
AMPLIFIER—increases 


SERVO VALVE 
electrical signal 


to usable level 


TRANSDUCER measures 
actual condition 
at load for comparison 
with input command 
1. tachometer (velocity) 
2. potentiometer or 
synchro (position) 


SERVO 
VALVE 


or other electrical programming device - 
Re 


Now the flexibility of electronic control can easily be applied an actuator (valve motor system). Shown in blue is an alter- 
to versatile hydraulic power. Vickers new industrial electro- nate application (B) for higher flows when the valve controls 
hydraulic servo valve is used (A) to directly regulate the oil to a variable volume pump (servo pump system). 


REPRESENTATIVE SERVO VALVE APPLICATIONS 


VARIABLE SPEED 
PRESS MILLING MACHINE LATHE PRESS BRAKE DRIVE PROCESS LINE 
Ram velocity controlled Precision control of veloc- Exact feed rate and Cylinders synchronized Accurate velocity control Programmed control of 
accurately during all ity, position and acceler- position control of cut- _ precisely. of spindle speeds for test Material Handling and 
cycles. ation of slides and tables. _ ting tool. stands or machine tools. machine sequencing. 


8126 


VICKERS INCORPORATED Application Engineering Offices: ATLANTA « CHICAGO « CINCINNATI « CLEVE- 


R e ON INDIANAPOLIS LOS 
DIVISION OF SPERRY RAND CORPORATION undo) 


ANGELES AREA (EI Segundo) MILWAUKEE MINNEAPOLIS NEW YORK 

: AREA (Springfield, N.J.) « PHILADELPHIA AREA (Media) ¢ PITTSBURGH AREA 

Machinery Hydraulics Division PORTLAND. ORE. ROCHESTER ROCKFORD SAN FRANCISCO 

erkeley) SEATTLE ST. LOUIS TULSA WORCESTER « Factories also 

ADMINISTRATIVE and ENGINEERING CENTER in: AUSTRALIA, ENGLAND, JAPAN AND GERMANY In Canada: Vickers-Sperry 
Department 1403 e Detroit 32, Michigan f of Canada, Ltd., Toronto, Montreal and Vancouver 


ENGINEERS 


AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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people 


buy 
Scott Wipers 


Mr. Swenson reports: ‘‘Prat-Daniel uses 
Scott Wipers for wiping bearings and 
shafts in the balancing department; for 
wiping steel plate prior to layout and proc- 


for essing; for wiping up oil and grease; for 
cleaning welders’ face masks, and many 
many other tough jobs." 


reasons: 


Prat-Daniel says: “We save 40% 
annually with Scott Wipers... 
and eliminated a fire hazard!” 


The Prat-Daniel Corporation, South Norwalk, Connecticut, makes fan- 
stacks, fans, tubular and spiral dust collectors. Mr. Inge Swenson, 
General Superintendent, tells us: ““We used waste before, and employees 
got the habit of letting oil-soaked heaps of waste accumulate. Now 
we dispose of Scott Wipers daily.” As Mr. Swenson says, much work 
here is of a dirty, grimy nature, and employees like soft, absorbent 
Scott Wipers fresh from the box each time for wiping hands and face. 
Scott Wipers were first tested for 2 months in the bearings department 
—considered the toughest test-—-and their success here led to use 
throughout the plant. Annual savings: 40%. 


4 Get the Prat-Daniel case history and others, cover- 
SCOTT PAPER ing many fields, from your Scott distributor 
(Yellow Pages: ‘‘Paper Towels’’). Or write: Scott 


Paper Company, Department M-810, Chester, Pa. 


Maker of the famous Scott paper products you use in your home. 
See ‘Father Knows Best"’ on CBS-TV. 
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TOPPING your automatic machine tools for adjust- 

ment reduces their efficiency, costs you money every 
time you do it. But with uniform steel machining bars, 
you cut down these costly interruptions. The greater 
the uniformity of the steel you machine, the more 
available you make your machine tools for increased 
production. 

The high quality of Timken® fine alloy steel is uni- 
form from bar to bar, heat to heat, order to order. We 
make sure of it by taking extra quality control steps. 
For example, we were first in the steel industry to use a 
direct-reading spectrometer to insure uniform compo- 
sition right up to the instant of tapping. It also helps 
keep grain size uniform. 


| i WA 7 
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How to get more out of your automatic 
machine tools —— at no extra cost 


Your order is handled individually. We target our 
conditioning procedures to your end use requirements. 
And we remove any surface defects before rolling to the 
required bar size. 

That’s why Timken fine alloy steel bars machine fast, 
easily and with good surface finish. Scrap loss is 
reduced. Machine time is saved. The quality of your 
finished products never varies. 

For greater uniformity in the steel you use, let our 
Technical Staff recommend the correct analysis for 
your machining bar requirements. You'll save time and 
money—every time. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”,. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


3 


Around the world and still expanding 


Abrasive and Grinding Wheel Plants — Worcester, Mass.; 
Santa Clara, Calif.; Hamilton, Ontario; South Africa: 
England; France; Germany; Italy; Brazil. 


Behr-Manning Abrasives and Pressure- 
Sensitive Ta Troy, N.Y.; Canada; Australia; 
France; Nort oe “Trelan ; Argentina; Brazil. 


Electric Furnace Plants — Huntsville, Alabama; Chip- 
pawa, Ontario; Cap-de-la-Madeleine, Quebec; Brazil. 


Grinding and Lapping Machine Plant — Worcester, Mass. 
Refractories Plant — Worcester, Mass. 


Electro-Chemical Plants — Chippawa, Ontario; Hunts- 
ville, Alabama. 


Norton Pike Plant — gl = “| Stones — Stair and 
Floor Tile — Littleton, New Hampshire. 


Bauxite Mines — Bauxite, Arkansas. 
General Offices: Norton Company, Worcester, Mass. 
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BIG STEPS FORWARD Some 
of the latest and most important 
Norton developments—from top 
to bottom: a 32 ALUNDUM G- 
bond wheel, providing a unique 
aluminum oxide abrasive of out- 
standing performance plus the 
most advanced vitrified bond 
ever developed for precision, and 
semi-precision grinding .. . 
ALUNDUM TUMBLEX “S” 
bonded spheres for barrel finish- 
ing—spheres that get into areas 
where other shapes can’t reach 
... A 44 ALUNDUM wheel, the 
most sensational non-premium 
abrasive ever developed for eco- 
nomical grinding — both rough 
and precision. Advancements like 
these are typical of the more 
than 200,000 different types and 
sizes of Norton abrasive prod- | 
ucts that cover every modern 
grinding job. 


DISCOVERING MUCH MORE 
Norton laboratory - researchers, 
numbering over 180 scientists 
and technicians, are constantly 
seeking to find out a great deal 
more about abrasives and grind- 
ing wheels. Their chief interest 
is in developing new abrasives, 
new abrasive products and im- 
proved grinding techniques. Their 
many successes in research of 
this nature have stepped up 
grinding progress to lower your 
grinding costs. 


SELECTION IN ACTION For 
ordinary grinding jobs the vast 
amount of Norton know-how lit- 
erature tells you how to select 
exactly the right wheels, while 
the many Norton films show the 
best grinding methods. But you 
may have new, unusual prob- 
lems. Then, your distributor’s 
Norton factory-trained specialist 
by studying your jobs can help 
you find the right solutions in 
quick time. And if necessary, 
he'll call in your regional Norton 
Abrasive Engineer for additional 
technical advice. With experts 
like these, the grinding wheels 
you need will be proved in ac- 
tion—on your machines. 


THE RIGHT WHEELS ARE 
RIGHT AT HAND Your Norton 
distributor is careful to keep his 
stocks fully adequate to meet all 
needs of his area. That’s true, 
too, of the stocks in the five big, 
strategically located Norton 
branch warehouses — in the 
Norton California plant — and 
of the gigantic stocks at Wor- 
cester in “Norton City” — the 
world’s largest grinding wheel 
plant, Headquarters of the 
“Touch of Gold.” 


NORTON COMPANY 


PLAST 


MASSACHUSETTS 


Headquarters for the “TOUCH of GOLD”’ 


The world’s largest source of abrasive research, manufacturing development, and service . . . all 
combining to aid your own production with improved grinding at lower cost. 


NORTON Gilaking better products... to make your products better 
ABRASIVES 
NORTON COMPANY ¢ WORCESTER, MASS. 


District Offices: Chicago* + Cleveland* * Detroit* * Hartford * Les Angeles Area (Huntington Park) 
* New York Area (Teterboro, N.J.) + Philadelphia* + Pittsburgh* + St. Louis 
*Warehouse Facilities and Stocks at this location 


Plants and distributors around the world 
BEHR-MANNING CO., Troy, N.Y. is a division of Norton Company 


NORTON PRODUCTS 
Abrasives * Grinding Wheels 
Grinding Machines + Refractories 
Electrochemicals 
BEHR-MANNING DIVISION 
Coated Abrasives * Sharpening Stones 
Pressure-Sensitive Tapes 
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FEATURES ...1) AUTOMATIC CYCLING 


2) VARIABLE FEED Designed and built by ATLANTIC INSTRU- 
approaches and returns MENT COMPANY for their own use... and 
3) GUARANTEED now Offered as a type and size of machine for 


to hold work to .0002” = which there is a strong demand, especially in 


the instrument and allied industries, where 
close tolerances must be held. 


The UNIMATIC comprises an extremely ac- 


= curate machine element, mounted ona granite 

4 base scraped to a tolerance of .00005", with 

; 4 other features (fully explained in our cata- 

. ae log) neutralizing the effects of temperature 
variations. 


292 Madison Avenue, New York 17, N. Y. 
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Talking About Die Sets 


with 
Phil Marsilius 


Executive Vice-President 
The Producto Machine Co. 


Die Set Maintenance in the Pressroom 
—The vital die-maintenance procedures 
required periodically when a die is re- 
moved from the press for sharpening 
should be coupled with systematic die set 
inspection and maintenance in the press- 
room. 

In addition to having a planned sched- 
ule of lubrication (based on any of the 
methods previously discussed in this 
space), you can make sure of getting the 
most out of your investment in die sets— 
and the costly dies and presses with which 
they are used—by following a simple set 
of procedures for inspecting and main- 
taining die sets in the pressroom. 

Although there are no hard-and-fast 
rules that can be established for all die 
sets, the procedure listed below is gener- 
ally followed at leading stampings plants 
in the East. These companies point out 
that die sets used in the cutting of ex- 
tremely thin material or for very critical 
parts would naturally require a more 
stringent inspection than those used for 
blanking heavy material or for compara- 
tively simple parts. 

At one plant, specializing in long runs 
of close-tolerance parts for the electronics 
industry, the procedure followed is: 

1. No inspection of the die set during 
production run unless, of course, there is 
overheating, pick-up on the guide pins or 
other obvious difficulties. 

2. When the die is taken off the press for 
sharpening or maintenance, the die set is 
visually inspected for pick-up or score 
marks on either the guide pins or bush- 
ings. Pins and bushings are carefully 
cleaned to remove excess lubricant. 

3. After approximately 1,500,000 strokes, 
the set is thoroughly checked for wear on 
both the pins and bushings. On the aver- 
age, up to .0003” wear on pins and bush- 
ings is allowed before replacement with 
new components is scheduled. In addi- 
tion, the die set is placed on a surface 

plate and an indicator is placed over one 

end of the set. An attempt is then made 
to rock or twist the set by hand to estab- 
lish how much the die set can be deflected. 

On a 10” set, a maximum of .005”, but 

usually less, total deflection is allowed. 
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pressroom 
foreman 


prefers 


= 


ie, Lenkeit Machine & Tool Co., Inc. 


Four-stage blanking and shaving d 


They keep his downtime down 


Keeping production ap and downtime down is the main job of the pressroom 
foreman. He knows Producto die sets can help him do this job successfully be- 


cause they maintain accuracy for long runs. All catalog steel sets are annealed to 
prevent distortion. 


He is aware that Producto can provide him with any type of die set he needs— 
whether for standard or special presses—in a wide range of sizes and thicknesses, 
with or without clamping flanges. 

The pressroom foreman knows that Producto guide pins are mirror-finished to 


eliminate scoring, and that Producto die sets are available with a variety of lubri- 
cation devices to keep them “running cool’: 


He knows, too, that he is not restricted to the use of predetermined press stroke 
or shut height because Producto offers an unlimited choice of pin and bushing 
lengths. Moreover, he can get the bolster he needs to protect his die at the same 
time he gets his die set. Both die set and bolster can be ordered in steel or cast 
semi-steel depending on strength requirements. 

The pressroom foreman realizes that Producto Qwik-Fit Die Sets make “take- 
apart-and-put-together” easy during die maintenance. He also knows that Qwik- 
Fit removable pins and clamp-type bronze bushings are available when the ap- 
plication calls for them. 

He can produce more with Producto die sets. So can you. 


A WEALTH OF DIE SET KNOWLEDGE is packed into Producto’s Catalog 
No. 11 and regular issues of Die Set Digest. Write today for these free aids. 


THE PRODUCTO MACHINE COMPANY 


985 Housatonic Avenue, Bridgeport 1, Connecticut 


Wherever die sets are used 


RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 


Because the die set plays such an im- 
portant part in prolonging the accuracy 
and lifetime of a die, it pays to take the 
little extra time required to do justice to 
die set maintenance in the pressroom. 
4. During regular or periodic regrinds, 
the die set is not checked for bent or dis- 
torted punch and die holders unless the 


die has been damaged or there is reason 
to believe the set may have warped. 

During the overall period, if the pins 
and bushings are replaced, the punch and 
die holders themselves are checked for 
warpage or distortion. If necessary, these 
components are reground prior to assem- 
bling the new pins and bushings. 


Producto 
| die sets ‘ 
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ULTRA-MODERN 


added to Niagara’s exclusive front-to-back crankshaft series 


READY FOR YOU 


. a brand new addition to industry’s most advanced line 
of OBI’s! Years ahead of any press within its range, this 
45-ton newcomer is available plain or geared. The front- 
to-back arrangement of its 342” crankshaft is, of course, 
a distinguishing mark of Niagara’s famous Series E. 

No other OBI press design has been so widely acclaimed. 

, And no wonder .. . for no other OBI boasts so many 

unique advantages: 
Full support to wide dies. Greater resistance to off-center 
loading. Accurate alignment of slide with minimized 
tendency to cock. Crankshaft deflection minimized. Sub- 
stantially increased die life. Smoother, safer performance. 
Exposed overhanging gears, flywheel and other mecha- 
nisms eliminated. Less floor space. 


GET THE FULL STORY on this new 45- 
ton wonder-worker as well as the 4 other 
sizes in the Series E family (up thru 200-ton 
capacities, and 71/2” shaft diameters, stand- 
ard and automated models). Write for il- 
lustrated Bulletin 56. 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N. Y. 


Widest OB! gibbing (L to R) in the industry. 
box section slide to rigidly support a greater slide face area of © 
full JIC dimensions. Guiding of slide is closer to point of die 
_ operation because there is no flange interference with gibbing. 
Longest gibbing in the industry, exclusive multiple. 
provides the most efficient guiding and accurate alignment of 
slide for greatest die life. 
© Fully concealed, yet readily accessible, driving mech: 
® Enclosed, rigidly supported gearing operates in seal é 
* Low inertia, pneumatic friction clutch and brake operate directly 
on crankshaft — the slowest rotating shaft. 
hardened, longer-wearing steel gears. 
-® Rigid, compact all-steel, box type frame. 
© Power slide adjustment and a i 
new, unequaled speed. 


OBI PRESSES ==: 


DISTRICT OFFICES: Boston @ Buffalo @ Cleveland @ Detroit @ Indianapolis @ New.York @ Priedetpia //pinvibater in principal U.S. cities and major foreign countries. 
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It’s Cities Service for 


Hydraulic System and all lubrication 


On January 1, 1957, P&H Tube Cor- 
poration put a new mill in production 
at Bossier City, Louisiana—the only 
one of its kind in the United States. 

Equipped with special drives and 
worm gears, this unique mill actually 
produces at the rate of 350 feet per 
minute —twice the speed of conven- 
tional tubing mills! 

With speeds like this, you might ex- 
pect lubrication troubles . . . but P&H 
Tube Corporation has none. One big 
reason is the careful study of each ma- 
chine made by Cities Service Lubrica- 
tion Engineer Neil Carmony—and the 
lubrication recommendations he made. 

In hydraulic units, for example, 
Carmony recommended Pacemaker 
200-T Hydraulic Oil . . . for he knew 
its ability to withstand the severest op- 


erating temperatures and speeds. He 
knew that due to its exceptionally high 
viscosity index and superior com- 
pounding, Pacemaker 200-T would 
give maximum resistance to thinning. 
oxidation, rust and corrosion. 

The wisdom of this decision, as well 
as the choice of other lubricants shown 
in the chart at right, was demonstrated 
recently when P&H Tube Corporation 
ran off 125,000 feet of tubing in an 
ordinary eight hour shift—with normal 
time-out for change-overs! 

That’s production with a capital P! 
And if you'd like to improve your 
production picture, a Cities Service 
Lubrication Engineer can help you, 
too. Call the nearest office or write: 
Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES ) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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New Tubing Mill Produces at 
Speed of 350 Feet Per Minute! 


Electrode Wheel welds tubing. Be- 
cause of extreme heat and consider- 
able water, Lubrication Engineer 
Neil Carmony recommended Cities 
Service Trojan S-1 for bearings. 


units 


“Prive ual 


mill's electrodes 


Bearings by the. 


a What the Cities Service 
Engineer Recommended 


Pacemaker 200-T 
Trojan H-2 Grease 
Pacemaker Oils 
Trojan S-1 
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production line FEDERAL 


1 
2 
3 
4 
5 
6 
7 


* 


Nine Steps From 
Raw Material to 
Finished Product 


Coil stock is blanked and punched on 
Warco press. 


Destacker picks single sheet and feeds 
production line. 


Sheet is roll formed into a cylinder and 
spot welded. 


Special transfer unit moves tub to ex- 
pander. 


Expander hydraulically sizes tub and 
flanges ends — also forms vertical ribs. 


Warco presses blank and form back 
plate. 


Back sub-assembly, consisting ef 4 parts, 
is spot and projection welded in 3-station 
transfer welder. 


Front plate and back assembly are 
automatically positioned and inserted 
into body. 


Double end seamer lock seams front 
plate and back assembly to body and 
ejects finished tub. 


Sequence of operations controlled by 
static relay system designed and built 
by Federal. 


THE ACCENT IS ON PRODUCTION 


On this production line, designed and manufactured 
by The Federal Machine & Welder Company, 
automatic washer spinner tubs are fabricated from 
coil steel to finished product in a matter of minutes. 


The Federal Machine & Welder Company, as a 
manufacturer of resistance welders and Warco 
presses, and affiliated with Berkeley-Davis, Inc., 
manufacturers of automatic arc welding 
“€quipment, is in a unique position to be able to 
develop lines that incorporate many different 
operations. 


Warco 
PACKAGED 


THE FEDERAL MACHINE AND WELDER COMPANY, WARREN, OHIO 


Affiliated with Berkeley-Davis, Inc., Danville, Illinois 
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More Good Parts 
Per Hour 


One indexing automatic is complex, the other fairly 
simple. Both produce good parts month after month at 
high production rates. The reasons are good basic design, 
rugged and accurate construction. This is true of every 
Kingsbury machine. To be sure the parts will meet your 
specifications, we run test samples for your approval 
before we ship the machine. 


For 38 years, Kingsbury machines have been used for 
drilling and tapping operations on parts for the auto- 
motive, appliance, office machine, farm and industrial 
equipment and other industries. Let us quote on your jobs. 
Kingsbury Machine Tool Corporation, Keene, N.H. 


KINGSBURY 


INDEXING AUTOMATICS for high production drilling and tapping 
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Kingsbury machine drills, taps, reams, counterbores, mills and 
spot faces 290 parts per hour, gross. In the first chucking, 27 
spindles operate on 11 holes; 2 high speed units mill two faces. 
For the second chucking, the part is turned 180°. Five spindles 
machine three holes and one faces the flange. The fixtures have 
power clamping and aut tic unclamping. 


RADIO PART — This Kingsbury performs nine opera- 

’ tions on 560 parts per hour, gross. Three horizontal 
units with two-spindle auxiliary heads drill, counter- 
sink and tap two holes; three vertical units countersink, 
ream and burnish the axial hole. 


(ed DIE CAST PUMP BODY — This 35-spindle center column 
7 | 


Acme-Fette rolls 


threads to tight “specs” 


oooWITHOUT MAJOR INVESTMENT 


The tool engineers of Air-Hydraulic, Inc. were faced with rigid speci- 
fications and the necessity of an extremely fine fit and finish for this 
high temperature hydraulic actuator for aircraft use. Conventional 
thread cutting methods would have been costly. 


After careful study they found that Acme-Fette thread rolling 
heads would meet all requirements when applied to their existing 
turning equipment. Major machine investment was eliminated and a 
low rejection rate meant additional economies because threading was 
the last of a number of costly operations. 


The Results 
1’’-20, %4’’-16, and 5¢’’-24 threads were rolled 5 times 


The Material 


Steel: 4340— t forgi 
faster than possible with conventional thread cutting dies o 
—thread rolling speeds are equal to turning speeds with Hard : pogo Rock cots ne 
high speed tool steels. ¢ Hardness: 36-40 on Rockwe scale 


® Cold-forming action of the Acme-Fette produced a 
tougher thread and one 60% smoother than grinding or 


e Rejection rate: less than % of 1%. 
THE NATIONAL 


ACME COMPANY 
¢€ The € 179 East 131st Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 


For cost-reducing ideas showing how you can put Acme-Fette self- 
opening thread rolling heads to work on your present equipment, 
send for Bulletin NAF-57A. 
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MATCH PISTON LANDS 
TO CYLINDER PORTS 
PRECISELY WITH 


This servo cylinder and piston are typical of the 
very precisely machined hydraulic components in 
aircraft propeller and flight control systems. 


With the actual cylinder as a reference, each piston land 
is individually ground to match the inside edge of its 
respective cylinder port. 


If a flow test then reveals the slightest discrepancy 
between land and port edge, the piston is given a 
finishing touch, using a Sheffield Precisionaire and 
Airetest Indicator to show progress in stock removal. 
Thus, the correction of the land face can be accomplished 
to within + .000010”. 


This is typical of the wide range of Micro-Form Grinder 
applications in duplicating precision profiles or reverse 
profiles from a master. Write for Bulletin MFG-121-C 
to Dept. 9 


THE SHEFFIELD CORPORATION, DAYTON I, OHIO, U. S. A. 


~ 


Cylinder under observation & Airetest Indicator shows stock removal 
on auxiliary table. oS in final correction. 


Bendix Aviation 


and t for mankind 
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The Lucas Lathe — perfect for your large, lightweight, close tolerance, 
intricately-shaped problem jobs. Lucas Machine Division, The New Britain 


ing diameters. Console control from moving operator’s platform. Three hard- 
Machine Company, 12302 Kirby Avenue, Cleveland 8, Ohio. 


speeds and feeds. Automatically-maintained, constant-cutting speeds on chang- 
ened and ground ways. Self-contained Motor Generator Set. 
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Catalog 806 describes 
the complete quality 
line of Airco cylinger, 
manifold, and pipeline 
Gas Regulators. For a 
send coupon be- 


Airco Ne. 20 Radiagraph 
and attachments. Makes 
straight, circular or ir- 
regular cuts. Can be 


Are 


Airco No. 4 Monograph, 
single torch, cuts any 
shape to 56” x 32” x 
6”. Portable, accurate, 
low cost. Check Catalog 
804E on coupon below. 


Airco No. 50 Travograph 
can cut pieces of any 
length. Up to 8 torches. 
Travels on rails. Check 
Catalog 804A on coupon 
below. 


Catalog 818 describes 
Airco Hand Torches for 
cutting, welding, brazing, 
flame hardening, descal- 
ing. Outfits, tips, acces- 
sories. Copy on request. 


Airco Manifolds for oxy- 
gen,acetylene,hydrogen, 
nitrogen, helium, argon. 
Simplex or Duplex, sta- 
tionary or portable 
oo Request Catalog 


Here's complete information 
on Airco Gas Cutting 

and Welding Apparatus — 
designed to trim your costs 


—increase your production 


Select from these 
informative Airco Catalogs 


In these catalogs, you'll find descriptions 
and photos of Airco gas regulators, mani- 
folds, hand torches, outfits, tips and acces- 
sories to meet practically any need. 
You'll see how each Airco gas cutting 
and welding machine operates and what 
it can do. Many plus features are pointed 
up. Specs are included. 

The speed, variety and accuracy of 
cutting and welding with Airco quality 
equipment add up to... more produc- 
tion . . . lower costs. 

For the catalogs you want, write to- 
day... or use the coupon. 


Air REDUCTION SALES COMPANY 


Airco No. 2 portable 
ag Cutting and Bevel- 
ng 


Machine cuts with 


speed and accuracy up 
to 30” diameter. Easy 
to set up. Send for Cat- 
alog 804K. 


Airco No. 41 Radiagraph 
for flame hardening, 
automatic welding. 
Torch Arm and Holder 
Assemblies for extra 
heavy cutting. Catalog 
804F. Mall coupon. 


Airco No. 48 Duograph, 
a multiple torch, medium 
area, moderate cost ma- 
chine. Cuts all shapes 
electronically, magneti- 
cally, or manually. Send 
for Catalog 804C. 


Airco Portable Ne. 10 
Radiagraph accurately 
cuts straight lines, arcs, 
circles 3” to 85”. Mo- 
tor driven. Accessories. 
Catalog 804H. 


Airco Ne. 42 Camograph 
flame cutting machine 
for low cost repetitive 
production. Set up any- 
where in minutes. Ask 
for Catalog 804D. 


Airco No. 56 Oxygraph 
cuts shapes from plates, 
slabs, billets, forgings. 
Up to 8 pieces in one 
pass. Check coupon for 
Catalog 804B. 


Air Reduction Sales Co. 
150 E. 42 St., New York 17, N. Y. 
Please send me the literature checked — 


(O Gas Regulators — 
Catalog 806 

( Hand Torches — 
Catalog 818 

Manifolds for gases - 
Catalog 829 

(CONo. 2 portable Pipe 
Cutting Machine — 
Catalog 804K 

(No. 10 Radiagraph — 
Catalog 804H 

CO No. 20 Radiaeraph — 
Catalog 804G 


Name 


CINo. 41 Radiagraph — 
Catalog 
42 


Catalog 804 
CONo. 4 Monograph — 
Catalog 


(No. 48 Duograph — 
Catalog 


(No. 56 Oxygraph — 
Catalog 8048 

(1 No. 50 Travograph — 
Catalog 804A 

Other 


Title or Position 


Company 


Street 


City. 


Zone. State. 


® 


A division of Air Reduction Company, Incorporated 


On the west coast — 

Air Reduction Pacific Company 
Internationally — 

Airco Company International 
In Cuba — 

Cuban Air Products Corporation 


In Canada — 
150 East 42nd Street, New York 17, N. Y. Air Reduction Canada Limited 


All divisions or subsidiaries 

of Air Reduction Company, Inc. 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT ®* Products of the divisions of Air Reduction Company, Incorporated, 
include: AIRCO — Industrial gases, welding and cutting equipment * AIRCO CHEMICAL -— vinyl acetate mon ner, vinyl stearate, methyl butynol, methyl 
pentynol, and other acetylenic chemicals * PURECO-carbon dioxide—gaseous, welding grade COz, liquid, solid (‘‘DRY-ICE"') * OHlO-—medical gases 
and hospital equipment * NATIONAL CARBIDE-pipeline acetylene and calcium carbide * COLTON-polyvinyl acetate, alcohols, and other synthetic resins. 
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Offices and dealers in 
most principal cities 


2, 

carried by one man. Ask 

for Catalog 8046. 
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902—YET NO FIRE HAZARD. 


(Right) The distinctive yellow color of Irus Fluid makes it 
easy to spot and trace hydraulic line leaks. 


(Above) Red-hot steel slabs, weighing over 2 tons each, are 
at arm’s length from hydraulic lines filled with Irus Fluid 


“After numerous tests, we selected 


Shell [rus Fluid 902 because of its 
excellent fire resistance and low cost,” 


A fire in the strip mill, causing serious equipment 
damage and plant down time, convinced the Alan 
Wood Steel Company that a switchover to a fire- 
resistant hydraulic fluid was imperative. After exten- 
sive testing with various commercial types, Shell Irus 
Fluid 902 was selected. Now . . . twelve months later 
. .. Alan Wood is convinced that serious hydraulic 
fires in strip mill tilt table are a thing of the past. 


Irus* Fluid 902 is a specially compounded water- 
in-oil emulsion which has exceptional fire resistance. 
Plant tests show, time after time, that Irus Fluid 
902 actually snuffs out fire! 


SHELL IRUS FLUID 902 


a low-cost, fire-resistant hydraulic fluid 
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says Norman Bracht, Lubrication Engineer, Alan Wood Steel Company, Conshohocken, Pa. 


Many plant operators, like Alan Wood Steel, have 
discovered that Irus Fluid is economical . . . costing 
up to one-third less than other fire-resistant fluids, 
yet its performance is comparable in every practical 
respect. 


If your present hydraulic equipment is vulnerable 
to accidental fire hazard, we suggest that you obtain 
complete technical information on Shell Irus Fluid 
902. Write: Shell Oil Company, 50 West 50th Street, 
New York 20, N.Y. or 100 Bush Street, San Francisco 
6, California. 


*Registered Trademark 
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“F” SERIES 


Edlund Model 1F 


Sensitive machine 
for small parts 
and components. 


Infinite selection 
of speeds to 10,000 rpm 


7" & 10" Overhang 
Capacity 


Z 
é 


Infinitely Speeds 


Pedestal and Bench models, 
Write for Bulletin 160 § 


Edlund Model 2F 


A top production 
machine for medium 
to heavy drilling 
and tapping. 


Infinite selection 
of speeds to 3,600 rpm 
8-12"-15" Overhang 
Capacity 


Pedestal and Round 
Column types 


Write for Bulletin 140R 


“Versatile Driling Machi 


Edlund Model 4F 


A work-horse 
production machine 
for heavy duty 
drilling and tapping 
operations. 

1%" capacity with 
infinite selection 


of speeds to 2200 rpm 
12” Overhang 


Pedestal or Round 
Column Types 


Write for Bulletin 170 R 


EDLUND 


Edlund Model 2G 


Vertical Gun 
Drilling Machine 


Deep hole drilling up to 

7'2" at production rates 

in one single operation 
producing extremely straight 
smooth holes with a 
finish from 

4-8 micro-inches. 


58” Capacity with 
spindle speeds to 


8000 RPM 
12” Overhang 


Write for Bulletin 2G 


EDLUND REPRESENTATIVES IN MAJOR CITIES 


MACHINERY CO. Cortland, New York division of Ho 
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NOW. . from MUELLER - 


IMPACT 


the amazing, new, chipless metalworking 
method that cuts production costs... 


.... improves part quality 


Cold-Prest Impact Extrusions are here. This amazing new method of producing parts to closer tolerances . . . with better 
physical characteristics, and with absolutely no waste and at extemely high speed is the greatest development in metal- 


working in the last 20 years. And it's proving to be the most practical method of manufacturing a staggering number of ‘ 
designs that combine cold forged bases with shells shaped as rounds, ovals or rectangles. 


Here are some of the reasons why your company can save money and improve product quality ... by specifying Mueller 
Brass Co. Cold-Prest Impact Extrusions. Parts are formed with no chip loss; you pay only for the metal that goes into the 
part. Because of the dimensional accuracy of Cold-Prest extrusions, parts can be held to closer tolerances and many costly 


secondary machining operations are eliminated. They have better physical properties with actually less metal needed to 
achieve greater strength. 


Cold-Prest Impact extruded parts often reduce or eliminate assembly operations because products 
employing several parts can often be made as a single extrusion. Also, complex parts produced by 
conventional methods requiring costly machining to close tolerances can be made in A SINGLE 
OPERATION as a Cold-Prest extrusion, saving raw material, costs of time, tools and labor . . 
well as assuring a positive leak-proof part. 


These are the outstanding reasons why you should consider Cold-Prest Extrusions when you are 
specifying and purchasing fabricated metal parts. Call a Sales Engineer from the Mueller 
Brass Co... . he will be glad to discuss your problems and answer your questions. Write 
today for our new 16 page engineering manual on “Cold-Prest Impact Extrusions”. 
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BRASS CO. 
EXTRUSIONS 


MUELLER BRASS CO. SERVICES 

: mean better designed, better 
engineered, lower cost cold- 
prest extruded parts 


To produce precision, high quality impact extrusions, Mueller 
Brass Co. combines all the important factors of design, engineering 
and production in its Cold-Prest extrusion process. Trained engineers 
take into consideration such elements as functional strength, finished 
appecrance and proper control of metal flow. Mueller Brass Co. 
offers this design engineering service to its cust s, and engi $ 
are always available for consultati 


oN ie ae Here a die and punch assembly, made to exacting toler- 
ances and with a mirror-like finish, receives a final inspection 
. . in the tool and die shop before being sent to the production 
department. Skilled craftsmen work with the best equip- 
ment available to produce these precision tools and dies. 
Technical skill, modern equipment and complete engineering 

services are available at no extra cost to you. 


MUELLER BRASS 
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For 140 years, the policy of The Draper Corpora- 
tion of Hopedale, Mass., has been to offer the 
highest quality product at the least possible cost. 


Following this policy, its subsidiary, BlueJet Corp- 
oration, manufacturers of the famous BlueJet saw 
chain, installed a Thompson Truforming grinder to 
grind the cutting edges on their chain saw routers. 
These routers were formerly ground, piece by 
piece, by a force of 8 employees. 


The Thompson Truforming operation is now cutting 
former grinding costs by 60%. 3 men only are 
now required for the operation. 40 L.H. and 
40 R.H. routers are now ground simultaneously 


‘Keep 


THE THOMPSON 


GRINDER COMPANY 


SPRINGFIELD, OHIO 
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with one pass of the crush formed wheel, resulting 
in a day’s production of over 12,000 pieces—many 
times that produced by the former method. Both 
the uniformity and sharpness of the routers have 
been greatly improved. 


For 25 years, Thompson has pioneered and de- 
veloped the modern advances in crush form 
grinding. If you have a time-saving, product-im- 
proving or cost-cutting problem in your operations, 
it will pay you to investigate the work Thompson 
Truforming grinders are now doing in plants all 
over the country. Our engineering experience is 
available to you without obligation. Write for 
Catalog T558. 


OVW in mind for the daily grind” 


URFAC 
GRINDERS 


TRUFORMING CUTS COSTS 60% 


For more data on any products advertised this issue use card, page 193 


These Outstanding 


Features Make 


KAUCKLE JOINT PRESSES 


More Productive 


@ The Precision Built into the Press 
Gives You Greater Parts Accuracy— 
Longer Press Life 


@ More Single Stroke Operations 
per Minute 


@ Higher Speeds for 
Greater Velocity of Impact 


@ Positive Continuous Lubrication 
Provides Greater Precision, Reduced 
Wear, Less Maintenance 


@ Massive Frame and Tie-Rod 
Construction Withstands the 


Tremendous Forces of Knuckle Joint 
Press Work 
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THE MINSTER MACHI ANY 


Now -a 
MOTORIZED 
SPEED REDUCER 
FOR MOUNTING 


DETACHABLE MOTOR DESIGN 
permits motor change in minutes 
— avoids downtime for motor repairs. 


IT’S THE NEW OPTIMOUNT 


Ratiomotor for shaft mounting. It’s the 
compact power package you have needed 
to save space without sacrifice of top trans- 
mission efficiency. Single or double re- 
duction helical geared units deliver 87.4 
to 431 output RPM. Get details—find out 
how OpTIMOUNT can solve your drive de- 
sign problems. 


HELICAL GEARED 


REDUCTORS RATIOMOTORS 


AND FLANGED REDUCTORS 
FOR SHAFT-MOUNTING .. . 


OR IN STANDARD BASES FOR ANY FLOOR, 
WALL, OR CEILING MOUNTING POSITION 


OPTIMOUNT delivers maximum 
power, with highest efficiency, 
through precision-finished helical * 
gearing made to BosTon Gear qual- 
ity standards. Get details from your 
Distributor. He will demonstrate the 
many features that assure OPTIMUM 
PERFORMANCE. Boston Gear Works, 
65 Hayward St., Quincy 71, Mass. 


You can meet any drive condi- 
tions with OpTIMouNT by using 
standard models from stock. 
Standardized, interchangeable 
parts permit easy adaptation to 
different drives. You save time in 
installation and maintenance, 
and reduce plant inventories of 
various types of speed reducers. 


ag 
VMIODELS 


FROM STOCK 


NEW 
CATALOG OP-1 
lists complete 
OpTIMOUNT data— 
selection charts, 
application infor- 
mation. 


YOUR Ga i 
DISTRIBUTOR 


Remember S7TAA DA RO/sZA 


PAYS 
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“in replacing equipment, we follow 
the advice we offer our customers” 


“There is no room for sentiment or rule of thumb 
second guessing when we consider new capital 
equipment. We carefully examine the perform- 
ance of existing machinery in terms of the MAPI 
equipment analysis formula. If we are convinced 
the new equipment will do the job better, faster, 
and cheaper, we buy it. 


“In modern industry, obsolescence is based upon 
the new and improved methods of production 
that are available, rather than upon calendar 
years. Our new Wheelabrator Super Tumblast, 
for example, epitomizes our determination to 
provide industry with completely redesigned, 
cost-reducing, airless abrasive blast cleaning 
equipment. 


“We are constantly endeavoring to help our 
customers to determine when a machine should 
be replaced. Each individual case is different, 
and many factors must be considered, such as: 
production capacity, projected cost of repairing 
and operating present equipment, present and 
anticipated business volume, interest on invest- 
ment, quality of work, and salvage value of pres- 


ROCKFORD INSERT GROUP 


STANLEY F. KRZESZEWSKI, 

Vice President, 

WHEELABRATOR CORPORATION, 
MISHAWAKA, INDIANA, 


ent machinery, to name only a few. We weigh 
these same factors carefully before reaching a 
buying decision. 

“We encourage our customers to study carefully 
the engineering behind a piece of equipment 
from detail design to metallurgical properties of 
the materials used. We do the same when we 
consider new equipment. We do not sell Wheel- 
abrator equipment on price alone. We are inter- 
ested in marketing only field-proven equipment. 
We follow up with service to our customers and 
provide them with maintenance tips. We expect 
the same treatment when we purchase equipment. 


“Only by being constantly on the alert can we 
be assured of having the manufacturing facilities 
that will permit us to turn out the products our 
customers deserve. If we are to help them do 
their production jobs better, faster, and more 
economically, we ourselves must keep pace with 
the many technological advances, A sound pro- 
gram of machinery and equipment replacement 
is thus one of the most essential functions of our 
manufacturing operation.” 


Keep gathering melat- 
working frroduction 
tdeas... te well 
info_med when you 
replace machinery. 


{ 
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GREENLEE MACHINES 


Change with Your 
Requirements 


PHONE ROCKFORD, ILLINOIS 3-4881 
TO HELP SOLVE YOUR PRODUCTION PROBLEMS 


eed 


G 


= 


THIS MACHINE HAS BEEN 


dy REWORKED FOUR TIMES 


4 


wy The “building block” idea of machine tool 
design has gained much popularity in recent 
years. Greenlee has long built such flexibility 
into their transfer machines. For example, the 
machine shown here has been modified 4 times 
in 11 years to accommodate changes in product 
design. Protect yourself from costly obsoles- 


cence. Ask Greenlee to show you how. 


1870 MASON AVE. 


ROCKFORD, ILLINOIS . 
BROS. & CO. 
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Real profits come from 
decreased tool-change 
downtime and increased 
machine speeds 


You can take full advantage of the 
savings made possible by throw- 
away insert tooling — elimination of 
sharpening and resetting costs, and 
decreased tool-change downtime — 
if you have a modern, high-speed 
lathe designed for carbides and 
ceramics. Chances are savings in 
tool-replacement costs plus greater 
production due to higher speeds and 
increased rigidity will amount to 
thousands of dollars a year, enough 
to pay for the new lathes you need 
badly to take full profit advantage. 


The use of conventional speeds with 
throwaway insert tools is wasteful. 
And your profits are pegged low if 
you’re using them on 20-year-old 
lathes that are underpowered for 
high-velocity turning. With perish- 
able-tool costs so low in comparison 
with the cost of operating a lathe, 
the only sensible thing to do is boost 
machine speeds . . . burn up the 
cutting tool faster . . . really trim 
the fat out of the part price. 


The speed at which tool costs and 
machining costs are in balance is 
your PROFIT POINT (see example 
above). But to operate at the right 
speed you need power, precision, and 
rigidity in lathes used with throw- 
away insert tooling—advantages 
your company will be glad to pay 
for in order to save time, floor space, 
and cost. 


In other words, why put throwaway 
insert tooling on a “throwaway 
profit” machine tool? 


Are your lathes designed to profit 
from throwaway insert tools? 


----@--TURNING 


Example of PROFIT-POINT Turning 
Brazed Throwaway 
Cost Item Carbide Insert 
Tool-change time 5 min. 2 min. 
Cost per cutting edge $1.27 $.25 
Minimum cost tool life 40.4 min. 11 min. 
: : 720 fpm 980 fpm 
Cutting speed for PROFIT-POINT turning 1000 rpm 1360 rpm 
Machining time per piece 1 min. .74 min. 
Total time per piece (including nonproductive _ 1.74 min 
time per piece) 
Machining cost per piece $.15 $.11 
Total cost per piece $.031 $.017 
Nonproductive cost per piece $.15 $.15 
Pieces machined per hour 30 34 
TOTAL COST PER PIECE $.331 $.278 


Barber-Colman’s new 36-speed lathe 
is designed for PROFIT-POINT turning 


Here’s the machine that will give you 
precision work at the high speeds 
required for PROFIT-POINT turn- 
ing with throwaway insert tools! 


Look at the cross girth of the bed, 
extra-heavy cross slide, and rugged 
tailstock. Consider that this lathe 
will pull up to 25 hp through the 
spindle and operate at speeds up to 
2000 rpm — yet you can get tool- 
room accuracy. And all the tool- 
room features, too, including: (1) 


Now in production in two 
sizes, to swing 21 in. over the bed 


- ways and 13 in. over the cross slide, or 25 in. 
over the bed ways and 16 in. over the cross slide. 
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multiple-thread indexing spindle, 
(2) built-in thread-chasing dial, (3) 
66 threads, from 2 to 120 per inch, 
(4) reverse lever on apron, (5) 
automatic micrometer stops, (6) 
ball-thread-chasing stop on _ cross- 
feed screw, (7) hardened and preci- 
sion-ground cross-feed screw and 
compound screw, (8) automatic, 
filtered lubrication to half nuts. 


There are 36 spindle speeds through 
the geared head and 66 feed and 
thread changes, selected easily 
through two dials on the headstock. 
Write for complete facts on how this 
new Barber-Colman precision lathe 
will pay for itself quickly with 
throwaway insert tooling. 


Barber-Coilman Company 
102 Loomis Street, Rockford, Illinois 


Don’t expect a day’s work for 
a day’s pay on yesterday’s 
machine tools 


BARBER 


COLMAN 


® 
PRECISION LATHES 
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HOW TO GET A QUICK, HIGH RETURN FROM 
YOUR INVESTMENT IN NEW PRODUCTS AND SALES 


Standard Tool & Manufacturing 
Company offers expert design, 
production, and fabrication 
services for progressive 
companies looking for 


new product action. 


“Mattison-equipped” subcontract shops can cut new 
product lead time, increase quality, reduce costs 


Are product design, tooling, or production problems slowing 
your “operation upswing’’? If so, why not take advantage of 
the facilities and skills offered by contract shops like Standard 
Tool & Manufacturing Company, Kearny, New Jersey. 

This 45-year-old firm is excellently equipped for precision 
machining on Mattison high-powered precision surface grinders 
and offers complete production facilities with expert techni- 
cians to help you get new products on the market faster, at 
lower capital investment risk. 

Typical of the benefits to you is this company’s recent 
acquisition of a Mattison No. 36 vertical-spindle rotary surface 
grinder, a machine that increased Standard’s grinding capacity 
20 per cent. Accuracy, too, has taken a big boost. Standard 
estimates the improvement at about 25 per cent—can now 
‘“‘suarantee”’ parallelism of .0002 in. on some jobs. 

The ability to handle large and small work efficiently on a 
high-powered surface grinder gives Standard’s customers 
higher values in purchased work. Operations are not limited 
to finishing. Rigid Mattison machines can take off stock on 
a profitable production basis—grinding sides, angles, and 
complex forms to close limits with a fine surface finish that 
improves product appearance and quality. They grind larger A 
surfaces better, with no vibration or chatter, requiring mini- 
mum wheel “tilt’’ for truly flat machining. 


rmor 


is the material used for phonograph record molds. 
Finish and parallelism are important because the master will pass errors on 
to the pressings. The Mattison grinder more than meets this test of precision. 
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If your new product is “‘bottlenecked” by 
engineering or production problems, why 
not benefit from the ‘outside thinking”’ 
and excellent capabilities of a ‘‘Mattison- 
equipped” subcontract shop? It may be 
the fastest and best way to get a profitable 
return from your investment in new 
product development and sales! 


ris 


are loaded and unloaded on the Mattison with 
ease. Machine has the power needed for rapid 
stock removal often required on big jobs. Central- 
ized control reduces operator fatigue and rejects. 


rt rum with extreme 
characterized a recent job of 
grinding 12 molds for pressing phonograph records. 
The material was armor plate with stock removal 
of .375 on one workpiece, and .350 on the other. 
Flatness is held within .002 in. after brazing and 
finish grinding. 


and primary manu- 
facturing facilities of Standard Tool & Manufactur- 
ing Company are located at Kearny, N. J. Another 
plant in Lyndhurst, N. J., headquarters their engi- 
neering, assembly, and development operations. 


recision machine parts are ground on the Mattison horizontal-spindle 
cla grinder, which easily holds parallelism, flatness, and size within extremely close limits. 


High pro ron and preci 


iS'Om are both required on this job of 
grinding small nao jaws weet in precision subassemblies for machinery made and marketed by 
Standard. Machine grinds 100 pieces at a time... thin section needs proper speed, feed, and 
wheel pressure. 


Ww C CONTR rINDING HELP VOl 


Hundreds of "Mattison-equipped” shops are initia to tackle your difficult machining problems. They 
can grind almost any flat piecepart efficiently and fast, with a fine, accurate surface finish. Switch 
to production surface grinding . . 


MATTISON 


. save time and money. 


HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 


MACHINE WORKS) 


FOR PRODUCTION MACHINE TOOLS IT’S 


j 
| 
. 
: Machinery, October, 1958 


CONTROL PARTS INVENTORY 


with guaranteed single-size 


Barnesdril 
honing control 
eliminates size 
differences (tenths) 


between bores; 


BarnesdriL honing machines with controlled sizing automatically 
establish positive limits on cylinder bores, connecting rods, gears 
and other mating parts. Because single size is guaranteed bore- 
to-bore through Plugmatic Sizing, production of mating parts is 


simplified and inventory is held to a minimum. 


The inherent capacity of BarnesdriL Honing to hold bore toler- 
ances precisely, and guarantee single size bore-to-bore, reduces 
both operating and inventory costs. Ask for production esti- 
mates on your bore finishing operations. A BarnesdriL engineer 
will be glad to call. 


= completely describes controlled size, finish 
and accuracy with Barnesdril Honing. 


New bulletin no. 550 


Write for a copy. 


BARNES DRILL CO. 


a7 830 CHESTNUT STREET @ ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 


=~ Machinery, October, 1958 


CENTER OF MACHINE-TOOL EXCELLENCE 2 © 


)\) mating parts 
hg, am 
é 


HANDLES 17 MACHINING OPERATIONS, 
SAVES FLOOR SPACE 


Here is another cost-cutting example of a special machine 
engineered by W. F. and John Barnes that provides both 
an efficient machining method and the means to save valu- 
able floor space. A total of 17 operations on the cast alumi- 
num transmission housing, illustrated at right, are per- 
formed at a gross production rate of 118 pieces per hour. 
Operator handles both loading and unloading while parts 
are processed at the three machining stations. A 48” 
diameter hydraulic table indexes the work from one 
station to another. Compactness of the machine’s design 
conserves floor space, yet ample room is provided for 
easy accessibility to working heads. 


Cast aluminum 
transmission 
housing 


1—1 /8" drilt 
S—8/32" drill 

2—Drill -c'sink 
for 1/8°—27 N. 


Builders of Better Machines 
Since 1872 


Multiple Spindle Drilling © Boring © Tapping Machines @ 
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W. F. & JOHN BARNES COMPANY 


402 SOUTH WATER STREET © ROCKFORD, ILLINOIS 


ASK FOR AN ANALYSIS OF YOUR MACHINING METHODS — For assistance 
with machining problems ask a Barnes Engineer to work with you. Ask 
for a copy of “Coordinated Machine Engineering’ — tells how Barnes 6- 
point machine building service saves time, eliminates divided responsibility. 


Automatic Progress Thru Transfer-Type Machines 
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NEW 


HYDRAULIC SLOTTER OFFERS BOTH 


tracing and 


conventional slotting 


Here's a powerful new Hy-Draulic Slotter capable of doing both 
conventional slotting and complicated tracing work. Rotary tracing 
and straight work are handled by a transverse movement of the 
saddle. Equipped with a highly sensitive, precision-engineered Kopy-Kat 
Duplicator, this slotter will actually produce its own working 

templates from a toolroom master, or from a finished workpiece. 


Design features of this yersatile new machine include powerful fulcrum 
drive to the ram, hydraulic feeds and power rapid traverse in all 


directions, and pendant controlled cutting speed changes. 


See your Rockford Machine Tool Co. representative, or write us directly, 
for the complete information on this new Hy-Draulic Slotter. 
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KFORD MACHINE TOOL Cc oO. 


2500 KISHWAUKEE STREET e ROCKFORD, ILLINOIS 
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GUARANTEED ACCURACY 


with standard-type precision 


4 hobbing machines 
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The Kearney and Trecker Corporation have designed a servo-control 
mechanism for controlling an airframe section profile and contour 
milling machine. The extreme accuracy required for the transfer of mo- 
tion in this mechanism demanded a whole new approach to the produc- 
tion of gears at Kearney and Trecker. 


Barber-Colman Engineers were consulted for their suggestions to assure 
gear accuracy for this program. They recommended a standard-type No. 
6-10 Precision Hobbing Machine and designed special tooling for each 
of the eight gears in the mechanism. They also specified the preparation 
of the blanks for hobbing. 


This machine is guaranteed to cut a 4” diameter spur gear within .0002” 
adjacent and .0004” non-adjacent spacing error checked on an optical 
dividing head. The blanks are ground on the diameter and sides, holding 
the diameter, parallelism and radial and axial runout within .0001". 
Two holes are provided for driving the gear during hobbing. 


These photographs show one of the gears in the train and the special 
tooling designed for it. The blanks are located between centers and are 
driven by a diamond-shaped pin in the backing plate. For hobbing this 
48 D.P., 115 tooth gear, a feed of .010” is used, and the hob speed is 183 
R.P.M. The material is stress-proof steel R.C. 27. Barber-Colman Class 
AA taper-bore hobs are used and resharpened to original hob accuracy 
on a Barber-Colman No. 6-5 Hob Sharpening Machine. 


With this equipment and recommended procedure, all gears in the train 
are hobbed well within Precision Class 2 AGMA tolerances. The success 
of this program is indicated by the results obtained on the example 
shown. Inspection shows these gears are consistently within .0002” 
tooth-to-tooth and .0004” total composite error. 


Accuracy of this degree is not unusual with Barber-Colman machines 
and hobs. This case shows the results which can be obtained by working 
closely with, and following the recommendations of, experienced hob- 
bing technicians. When you have applications requiring accurate gears, 
consult Barber-Colman hobbing experts for their recommendations. 


BARBER-COLMAN COMPANY 


6 2 


1O ROCK STREET*® ROCKFORD, ILLINOIS 


Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 
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OMNIMIL 


il is a preci five axis 
machine tool with possible directions 
an indi jad 


by arrowheads on sketch above. 


This new Sundstrand machine combines the 
rigidity of a heavy duty milling machine, the 
versatility of an all-angle head and the range 
of a boring mill. That's outstanding flexi- 
bility and work capacity in a single machine. 
It can handle milling, boring and drilling 
operations on ferrous and non-ferrous parts 
in an almost unlimited range with outstand- 
ing precision and minimum work handling 
because spindles are adjustable to any angle. 
A 15 hp double spindle head offers both a 
low speed range from 25 to 400 rpm at one 
spindle and a high speed range of 250 to 
4000 rpm at the second spindle. Both spin- 
dies have quick speed change. 
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at any and all angles! 


Power feed rates are infinitely variable be- 
tween 4% and 200 inches per minute for 
longitudinal and transverse feed and 4 to 
100 inches per minute for vertical feed. Pen- 
dant control in increments of less than .001 
inch is provided for setup. No other machine 
offers anywhere near the flexibility and pro- 
duction capacity available in the Omnimil. 
With the Omnimil fewer set-ups are required 
and consequently less expensive fixturing. 
Positive clamping of machine members with- 
out distortion of location is the Omnimil 


feature that permits outstanding accuracy in 
performance. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS DUPLEX RIGIDMILS TRIPLEX RIGIDMILS SPECIAL MACHINES 
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Six of the 15 operations on a housing part are 
shown below. All 15 operations are done in two 


See for yourself... 
how the Omnimil’s versatility pays off in performance... 


set-ups ... only one relocation of the part. 


Because all the work can be handled on one ma- 


Arrowheads indicate 
surfaces machined 
part vertical. 


Arrowheads indicate 
surfaces machined 
with part horizontal. 


chine, the capital investment and the number of 
skilled operators required are held to a minimum. 
Instead of several machines lightly loaded, one ma- 
chine is kept working near its rated capacity. 


Operation No. 1 — 


Profile milling bottom of hous- 
ing also provides locating sur- 
face for part during second set- 
up. Head in position No. 1. 


Operation No. 5 — 


Profile milling cover pad. Note 
that smaller tungsten carbide 
cutter is used and head is now 
in position No. 3. 


Operation No. 8 — 


Finish bore 1” diameter hole in 
boss. Boring operations are per- 
formed on the Omnimil with 
outstanding precision. 


Operation No. 11 — 


Rough bore 5” diameter in end 
of housing using tungsten car- 
bide boring head with Omni- 
mil head in position No. 5. 


Both a larger version of the 15 hp Omnimil and a 50 hp vertical Rigidmil with 
three directional feed are among the newest ideas in universal machines | 


Operation No. 14 — 


Milling second of two angular 
pads with 9” diameter cutter. 
Precise angle needed is set 
quickly and accurately. Head is 
in position No. 6, 


Operation No. 15 — 


Final operation consists of mill- 
ing the pad on top of housing 
with same milling cutter as in 
previous operation but with 
head in position No. 2. 


available from Sundstrand. All three machines are described in Bulletin 696. 


Write for your copy today. 


THREE WAY | SINGLE RAM | 


ROCKFORD, 


HORIZONTAL PRESSES 


| DUPLEX RAM | 


! 


STRAND MACHINE TOOL CO. 


2530 ELEVENTH ST., ILLINOIS 
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or forty years . . . through fourteen editions . . . 
with over a million copies sold, MACHINERY’S 
HANDBOOK has been the indispensable refer- 
ence book for designers and builders of mechanical 
products. Now the 15th Edition, with over 400 
»ages revised and brought up to date, gives you the 
latest and most authoritative information on pres- 
ent-day designing, manufacturing and metalwork- 
ing practices. 

Practical Information for Every Shop Man 


A modern handbook is a necessity for every man 
who holds or hopes to hold a responsible job in the 
mechanical industries. Shop men, as well as en- 
gineers and designers, find MACHINERY’S HAND- 
BOOK invaluable. It contains the kind of informa- 
tion that is needed wherever machines, tools, and 
mechanical devices are designed or constructed. 


MACHINERY’S HANDBOOK contains 1911 pages 
of mathematical and mechanical tables, rules, for- 
mulas and general data (see complete table of con- 
tents on page 3). Its “math” and other tables never 
subject to change are accurate to the last decimal 

int, because Handbook users all over the world 
eis been checking them for 40 years. 


ORDER YOUR COPY TODAY! 


The 
ACKNOWLEDGED 
AUTHORITY 
the 
METALWORKING 
INDUSTRIES 


How Far Back Are You in the Handbook Parade? 


Does your present Handbook give you today’s an- 
swers? The 12th Edition of MACHINERY’S 
HANDBOOK was published in 1943—only 12 years 
ago—but . . . 474 pages were revised and 96 pages 
were added to provide new material for the 13th 


Edition in 1946. Then . . . 290 pages were revised 
to provide new material for the 14th Edition in 
1949. And now . . . 432 pages have been revised 
to make the New 15th Edition better than ever and 
ready to help you tackle the problems of today. 


MACHINERY’S HANDBOOK meets this need 
whether you are a designer, a machinist, a mechan- 
ical engineer, a student, a production executive, an 
apprentice, or an inspector. 


Write for your copy of MACHINERY’S HAND- 
BOOK today. If you send payment with your order, 
we pay postage and handling charges. Your money 
will be refunded if you decide not to keep the 
Handbook. Or, if you wish, we will send it to you 
under our Five-Day Free Examination Plan; you 
pay only after you have seen and used the Hand- 

ook, and discovered how much it can help you in 
your work, 


$9.00 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 


In Canada or overseas, $10.00 
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...$0 says John A. Bradner, 
President, Lees-Bradner Co., 
Cleveland, Ohio, machine tool manufacturer. 


““Yes, we have chosen Allen-Bradley controls. We use 
them, like them, and most thoroughly approve of them. 
We do our level best to see that they’re the ones with 
which LEES-BRADNER machines are equipped. 


“It has been our experience in over 25 years of pioneer- 
ing electrical rather than mechanical control of machine 
' tools that, if we stick to Allen-Bradley, control troubles 
A we are too apt to have otherwise—evaporate!”’ 


Lees-Bradner Gear Hobbing Machine, 
above, uses six motor control panels as- 
sembled from standard A-B components. 


This is the electrical control panel for a 12-station 
Kingsbury Indexing Automatic which performs 19 op- Transfer Machine are controlled by this 
: erations on an automatic transmission part. All the com- “special” electrical panel. All the compo- 


The 78 operations of a huge Buhr Automatic 


ponents in this panel are standard A-B control items. nents are standard Allen-Bradley units. 


MOTOR CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. in euiite Allen-Bradley Canada Ltd., Gait, Ont, 
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ALLEN-BRADLEY 


gives you Trouble Free 
Solenoid Starters 


The simple solenoid design—exclusive with 
Allen-Bradley in the big starter sizes—has 
only one moving part. This eliminates the 
trouble causing bearings and flexible jumpers 
of conventional clapper switches .. . and as- 
sures millions of trouble free operations. A-B 
solenoid starters also have double break, 
silver alloy contacts that never need any 
servicing. They are always in perfect operat- 
ing condition—until the contact is completely 
used up. 

This time-tested solenoid construction is 
, through Size 7 .. . as well as on A-B’s rugged, 
air break, high voltage starters. Write for 
full information. 


Bulletin 702, Size 7, A-C 
Contactor. Ratings up to 
900 amperes, 600 volts. 
This basic solenoid con- 
tactor is used in large 
A-B low voltage starters. 


The heart of Allen- 
Bradley high volt- 
type contactor — 
rated at 400 am- 
peres, 2300 or 
4600 volts. 


Bulletin 709 across-the-line A-B high voltage starters 
o solenoid starters cre made are built for all types of 
ae in ratings to 300 hp, 220 v; motors, Ratings to 1500 hp, 
600 hp, 440-550 v. 2300 v; 2500 hp, 4600 v. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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GOOD SIGN FOR BEARING BUYERS! On Michigan’s famed Willow Run Expressway, 
signs like the one above point to the newly completed Hoover plant. Here, new 
equipment and modern techniques are skillfully utilized to produce increased quantities and 
additional types of America’s Quality Balls and Bearings. Hoover has made 
these major improvements to provide better service for present customers . . . to serve more 
and more new customers. You are invited to write for complete information about 
Hoover products. Watch Hoover for future announcements of interest to bearing buyers. 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 
Los Angeles Sales Office and Warehouse: 2020 South Figueroa, Los Angeles 7, California 
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letters from production men... 


Thread grinders serve as 
research. tools 


The versatility of Jones & Lamson 
Thread Grinders is hardly tested in the 
conventional production of hobs, taps, 
gages and threaded parts. In our tool- 
room, using the thread grinder as a 
basis for “Rube Goldberg” develop- 
ment we have produced precision 
racks, small form-profiled milling cut- 
ters, oil grooves and grinding wheel 
crushers. 

While serving the purpose as a nec- 
essary piece of equipment, it also pro- 
vides a platform from which solution- 
seeking thoughts may be launched in 
determining many additional produc- 
tion problems. The application of the 
thread grinder to toolroom problems is 
putting the best foot forward in achiev- 
ing quick, accurate and dependable 
shop accessories. 


— Production Specialist — 


One machine replaces three 

Our Jones & Lamson #5 turret lathe 
equipped with tracing attachment is 
doing the work formerly done by three 
conventional turret lathes. This Jones 
& Lamson machine does the rough and 
finish bore on a 6.5 diameter, 10.0 long 
magnesium ring. There are nine bore 
diameters, eight shoulder dimensions, 
all held to close tolerances. The accu- 
rate repetition and smooth operation of 
this machine reduces operator strain 
and produces better parts. 

In our operation, full utilization of 
machine tools is a must. We appreciate 
our Jones & Lamson in helping to at- 
tain these goals. 

— Assistant Superintendent — 


Not afraid of competition 
When the bids and quotations are op- 
ened, it’s the shop with the J&L tools 
that gets the business. J & L turret 
lathes are the backbone of our job 
shop. Over 80% of our work is com- 

of machining the various alloys 
of stainless steel. J& L’s speed, feed, 
power and rigidity coupled with your 


rapid traverse makes it possible for us 
to undertake jobs that our competitors 
wouldn’t think of attempting, unless 
they too have J & L tools. 

The availability of a J & L factory 
trained representative is an intangible 
asset to us. There isn’t another machine 
tool builder in our area that has this 
service so readily available. Time and 
again his courtesy calls, at no expense 
to us, have resulted in the solving of 
production problems. 

— Owner — 


Accuracy is a ‘“‘must”’ 


We have used Jones & Lamson equip- 
ment for 17 years. In the past six 
months I have been partly responsible 
for replacing some of the turret lathes. 
One feature that makes Jones & 
Lamson our choice is the versatility 
possible with the 5” chuck opening. 

Our principal reason for choosing 
Jones mson again is that its ri- 
gidity and accuracy can be thoroughly 
depended upon for internal and ex- 
ternal boring. The satisfaction of know- 
ing that the close tolerances required 
will be held is vastly important in the 
production of our aircraft parts, be- 
cause it cuts to the minimum the spoil- 
age and rejection of parts and man- 
hour costs. 

With our future program of jet air- 
craft and missiles, these factors are 
even more important than formerly. 
Close tolerances and the fitting of 
mated parts are an absolute necessity, 
and we feel sure that Jones & Lamson 
machines will give us quality and quan- 
tity of parts to meet our requirements. 

— General Foreman — 


Straight from the shoulder 


I am a man that came up the longest 
and most interesting way. Apprentice, 
turret lathe operator, toolmaker, Sub 
Foreman, Turret Lathe Foreman, Gen. 
Foreman, Gen. Supt. and I think I 
know what I am talking about. I will 
tell you guys in plain shop language, 
the best damn feature of one of the 
finest turret lathes built —- now hold 
your breath. This is it. The J&L Pre- 
selector. 

Features: 


#1 The best design. Past, Present, and 
Future. You were right the first 
time. No design change. 

#2 Ease of training apprentices and 
future supt’s. 

#3 Safe to operate. No broken backs or 
torn shop coats. 

#4 Less motion than any other design. 
Means no wear, no maintenance, no 
down-time. Hours x man’s time + 
burden = Dollars saved. 

#5 No personnel problems, as long as 
you let them operate the machine 
with the simple preselector. 

P.S. We have saved 35% with our 
new #5 tracer. 


— General Superintendent — 


(names of these customers available on request) 


The lady has a point 


When we order Jones & Lamson ma- 
chinery, my desk is never cluttered with 
unnecessary paper work. The precision, 
durability, and dependability of your 
equipment keep repairs and_break- 
downs to a minimum, thus saving pre- 
cious time and tedious work. 

Jones & Lamson machinery is help 
we can rely on with confidence. 


— Production Secretary — 


A few words from Texas 


Texas is predominantly an agricultural 
state, and as such, raises farmers and 
ranchers rather than mechanics. How- 
ever, it is rapidly becoming an indus- 
trial state. But — and here is the catch 
— farmers and ranchers are not very 
good machine operators. 

Short runs predominate in our in- 
dustry, and short runs call for turret 
lathes . The Jones & Lamson Hydraulic 
Tracing Attachment can make turret 
lathe operators out of farmers and 
ranchers in a very short time. 


— Procurement Engineer — 


No strain — no pain 


The advanced progress in cutting tools 
has created a elicnen to the machine 
tool industry. One of your answers is a 
heavier headstock, a heavily ribbed bed, 
and a rigid universal bridge carriage 
(supported on front and rear bed ways). 

Bor instance: — Our new #9A-4% 
J&L Saddle Type Turret Lathe per- 
forms a normally twenty minute opera- 
tion in three minutes. Steel forgings 
(twenty inches in diameter) have one- 
half inch of stock removed from both 
O.D. and I.D. with a .015 feed and a 
spindle speed of 489 RPM. There is no 
sign of vibration under the strain nor 
does the machine falter. 

“Rigidity” built into Jones & 
Lamson’s equipment to permit a heavy 
cut at high speed is my answer to in- 
creased production. 


— Mechanical Engineer — 


Tough job made easy 
The operation was rough turning cyl- 
inder barrels on a Fay automatic lathe. 
This machine had 2 sets of tool blocks 
with 2” square tool bits, one set feeding 
into the cut from the front and one set 
feeding into the cut from the rear. The 
material was Chrome Molybdenum 
steel, hot forged. We removed as much 
as 100 pounds of metal from this forg- 
ing in less than five minutes. The cuts 
were 2” wide and about 4” thick. It 
was a high production job, as there are 
twelve of these cylinder barrels to a 
motor. When the chips cooled, due to 
the heat generated in removal, they 
were a deep blue color. This was as 
tough a job as I have witnessed. This 
machine demonstrated the design and 
quality of Jones & Lamson lathes. 


— Machine Buyer — 
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...to Jones & Lamson Machine Company 


512 CLINTON ST., SPRINGFIELD, VT. 
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ough air-hardening tool and die steel that saves 


E-CENTER today for immediate delivery 


=; adjusting of dies after hardening. Its ability to resist- 
en ler Steel Company, Reading, Pa. 


*8 BAND ‘SAW 


FLOOR TO FLOOR IN 5 
HOURS ...no special jigs, 


fixtures or set-up required 


The versatility, simplicity of operation and unmatched efficiency of a 
MARVEL No. 8 Universal Metal Cutting Band Saw makes it the best 
all-around saw you can buy. 

Take the job illustrated, as an example. Three equally spaced re-entrant 
cuts were required to segment a large, heavy die forging. The work was 
merely placed on the table between the vise jaws with the first lay-out line 
positioned to bisect the blade. Feed pressure was set on the direct-reading 
scale and the cut started. On a MARVEL No. 8, the work is always sta- 
tionary and the blade is fed into the work; the cutting edge of the blade is 
always square with the table throughout its full feed traverse, which 
eliminates the need for special fixtures. The pre-set Automatic Overload- 
Relief Power Feed kept the blade moving into the work only as fast as it 
could freely remove the metal; as the vertical length of the cut decreased, the 
blade was automatically fed faster, thus increasing cutting speed. Upon 
completion of a cut, the blade was rapidly returned to its starting position 
by a rapid traverse handwheel located at the operator’s position. Succeeding 
cuts were made in the same manner, with the same ease and speed. 

Jobs like this aren’t done every day, but they serve to emphasize the 
versatility of the MARVEL No. 8, a truly universal metal cutting saw. If 
you cut, machine or fabricate metal, this is a sawing machine you should 
know about. Write for catalog. 


ARMSTRONG-BLUM MFG. CO. 


5700 BLOOMINGDALE AVE. - CHICAGO 339, ILL. 
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vertical hydraulic 
drilling and tapping 


machines 
in 12”-18" - 24” way widths 


a 


BAKER BROTHERS, INC. TOLEDO 16, ONTO 
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NEW Baker Vertical and Horizontal Drilling and 


Tapping Machines are the most versatile machines 


available today. Fixed and adjustable heads, 

along with other standard components, can be added 
to these standard basic machines. Complete flexibility 
permits accomplishing any production drilling 

or tapping operation. Designed for years of precision 
work with minimum maintenance, reduced stocking 
and low-cost retooling. New catalog just off 

the press . . . send for it and the name of BAKER 


representative nearest you. 


Basic Standard Vertical Machine 


BAKER BROTHERS, INC. TOLEDO 10, OHIO 
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Basic Standard Vertical Machine 
With Fixed Center Head 


BAKER BROS., INC. 
TOLEDO 10, OHIO 
Basic Horizontal Feed Machine 


With Standard Adjustable Head 


° 


: 
ite ; bas 
va 
— 

‘Basie Horizontal Feed Machine 
— NEW HORIZONTAL HYDRAULIC FEED UNITS, TOO! 


DESIGNED FOR FAST SET-UP AND MAXI- 
MUM CONTINUOUS PRODUCTION—Slide 
and attachment cams (above) are quickly 
mounted on sliding shaft, lock securely in 
position. Below: Slides have micrometer ad- 


BAKER BROTHERS, 


TOLEDO 10, OHIO 


INC. 


A NEW ADDITION TO THE 
BAKER LINE 


The Baker Automatic Bar Machine over- 
comes traditional limitations in spindle speed 
and parts length. This standard 34"-capacity 
machine permits high-speed machining of 
parts up to 1814” long without “trick” 
tooling. A dependable, instant-reversing 
transmission allows different spindle speeds 
for six different cutting operations, with 
speeds in any cycle infinitely selectable up to 
7200 RPM. Revolutionary unit construction 
ends obsolescence, slashes maintenance cost 
and downtime. The Baker Automatic Bar 
Machine is available now to expand 


your production. 
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See how optical gaging solves 4 basic 
inspection problems faster... at less cost 


® 


RECEIVING: With opti- 
cal gaging you get im- 
mediate checks on tol- 
erance for incoming 
precision parts. One 
glance tells whether 
parts are to your spec- 
ification. For example: 


Inspectors at the Allen-Bradley Company, makers of electrical 
equipment, use Kodak Contour Projectors for fast, accurate 
inspection of incoming precision parts. They check more than 
400 different items, most with multiple dimensions, and sample 
size of 35 or more pieces. Tolerances are held to .001”. Since 
optical gaging permits checking several dimensions at once, 
Allen-Bradley has drastically cut inspection time. Parts are 
quickly cleared for production; quality control is better. 


@) 


FINAL INSPECTION: 
You can inspect a great 
variety of finished 
parts quickly with the 
Kodak Contour Projec- 
tor—and cut costs, too. 


In one instance, a great variety of component parts for various 
manufacturers posed a serious inspection problem for Auburn 
Plastics, Inc., a custom molder. The firm formerly used me- 
chanical gages in large numbers to make necessary quality 
control checks. A Kodak Contour Projector eliminated the 
expense of buying mechanical gages (savings amounted to 
$5,000 in one instance). Now operators can inspect at a glance 
finished components—gage angles, radii, holes, and other 
dimensions—with an accuracy that meets close tolerances. 


Optical gaging with the Kodak Contour Projector saves 
time because you can check many dimensions at a 
glance. Saves you money, too, because one projector 
does a wide variety of gaging jobs. Changing from one 
type of part to ther is a simpl tter of changing 


For additional details, send for the new illustrated booklet 


Contour Projectors.” Write to: 


Apparatus and Optical Division 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


For more data on any products advertised this issue use card, page 193 


ASSEMBLY: Mass pro- 
ducing your product 
may require fast yet 
accurate inspection 
of precision compo- 
nent assemblies. Here's 
how one manufacturer 
solved the problem: 


Magnetron Beam Switching Tube, produced by Electronic 
Tube Division, Burroughs Corporation, has 21 elements which 
fit into mica holding-wafers at top and bottom. The elements 
must be lined up to within .002” of specifications. The problem 
was to do this complex inspection job fast enough to keep up 
with assembly speed in mass production. With a Kodak Con- 
tour Projector the inspector can easily match top assembly 
speeds while maintaining the required specifications. 


@) 


PRODUCTION: Opti- 
cal gaging gives you 
accurate, fast inspec- 
tion of tools and dies 
during use in produc- 
tion. 


For example, at Stromberg-Carlson, a Division of General 
Dynamics Corp., die life presented a complex gaging problem. 
Checking by conventional gaging methods was cumbersome, 
time-consuming, and inaccurate. Optical gaging of piece parts 
with a Kodak Contour Prejector now provides a quick, accu- 
rate check of die wear during production. A typical example 
concerns a die which stamps out relay lever arms. The 35 
dimensions of the lever arm are optically checked in 1/3 the 
time of other gaging methods. 


your chart-gages on the screen and your fixtures. 

Whatever your inspection or measuring problem may 
be, there’s a Kodak Contour Projector to do the job— 
from the compact bench-type Model 8 to the big Model 
30 with its 30-inch screen and large part capacity. 


aT 
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One of the larger Acme-Gridley Automatics— 
a 6” RB6, weighing 72,000 pound 


Newest Acme-Gridley— 
the 16 RAG, weighing 
only 5,200 pounds. 


ACME-GRIDLEY automatics... 


FORGET 
SECONDARY 
OPERATIONS! 


Most parts machined on Acme-Gridleys are completed 
on Acme-Gridleys. Using these Automatics, you 
eliminate costly rehandling and, in many instances, 
avoid a sizeable second-machine investment. 


The advantage applies to parts weighing 
fractions of ounces or hundreds of pounds. And 
the wide-open tooling zone of every Acme-Gridley 
lends itself to a broad range of installations 
limited only by the tool engineer’s ingenuity. 

It means that, for sheer capacity range, no line 
of automatic production equipment in the world 
equals Acme-Gridley. 


If you produce parts like the ones illustrated, 
then Acme-Gridley Automatics must be in 
your present plans. Our representative can give 
you expert assistance without obligation. 


THE NATIONAL ACME COMPANY, 179E. 131st ST., CLEVELAND 8, OHIO ° Sales Offices: Newark 2, N.J., Chicago 6, Ill., Detroit 27, Mich. 


MACHINERY, October, 1958—97 


4,5 
iis 
. 


THE HEADSTOCK THAT THINKS... 
AND REMEMBERS 


1. 36 speeds—range 14 to 
1750 R.P.M.—ratio 1 to 
125. Standard range low 
enough, high enough and 
with plenty of speeds in 
between to provide reason- 
ably constant surface cut- 
ting speed on most work. 


2. Optional extra-high 
speed range of 25 to 2500 
R.P.M. available for free cutting metals such as alu- 
minum and for ceramic tooling requirements. 


3. Operator works in terms of surface cutting speed. 
Machine automatically figures correct R.P.M. and sets 
up shift. Operator sets two large dials—one for work 
diameter, the other for desired surface speed. 


4. Using the two-dial preselector, up to six or more 
different speed changes may be preset while machine 
is under cut. This saves speed change time when turn- 
ing successive diameters having considerable variation 
or when finish turning immediately follows rough turn- 
ing. The second dial always indicates spindle speed in 
engagement. 


5. Pull of knob gives free spindle in a jiffy. And there 
is a generous 24,” hole through the spindle. 


6. Hydraulic brake and clutch are self-adjusting for 
wear. Being under automatic machine control regard- 
less of load, operator need not supply power for en- 
gagement. 


THE CONTROL CENTER OPERATORS LIKE 


1. Series 62 is controlled by 
a three-position lever at the 
apron. A duplicate lever 
close to the headstock is pro- 
vided for setup purposes. 
With it, work rotation may 
be started or stopped, jog- 
ging or speed change may be 
accomplished. In the SPEED 
CHANGE position the next speed is engaged automati- 
cally when preselection is used. 


2. Shifting (an operation performed many times each 
day) is at finger-touch ease and speed. Hydraulic power 
does the work of clutching, braking, shifting and jogging. 


3. Four-way power rapid traverse is in-built. Both car- 
riage and cross slide traverse may be engaged simulta- 
neously. This saves as much as 50% in tool adjust time. 


4. Positive cam controlled feed frictions. Application is 
such that machine never loses its chip under heavy cuts. 


S. Apron or headstock controlled leadscrew reverse, 
the former a must when much thread chasing is done. 


ELECTRICALS WHERE 
THEY SHOULD BE 


1. External main drive motor 
mounting and external elec- 
trical control mounting (either NEMA or JIC) for 
quick accessibility. 


2. Motor mounted on hydraulic system sump from 
which position it also supplies power for hydraulic 
pump. 


Monarch 
gage for 


How do your lathes measure up? You get what 
you pay for in the purchase of a lathe, as with 
anything else. Greater production, therefore low- 
ered costs, is the major reason for acquiring a 
new machine. That’s what you get in the Mon- 
arch Series 62 Dyna-Shift—the only lathe of 
its general type which can be kept under full 
load during the entire machining cycle. Major 
contributing factors design-wise are more ma- 
chine output per unit of power input, less op- 
erator effort, reduced maintenance and ease of 
supervision. See for yourself why the Series 62 
meets all these requirements as does no other 
lathe on the market. 


Users have found that these features and ad- 
vantages have translated themselves into pro- 
duction increases of 25% or more and tool life 
improvement up to as much as 50%. And that’s 
the pay-off. When you are ready to invest in a 
new lathe, buy the best. It’s the cheapest in the 
long run. 


THE MONARCH MACHINE TOOL COMPANY 
SIDNEY, OHIO 


COMPLETE AUTOMATIC LUBRICATION 


1. Headstock, end gearing and gear box served by sin- 
gle system of the filtered, combination mist-splash type. 
2. Apron lubrication system of the circuited, metered 
and filtered type also provides oil to carriage guide ways 
and cross slide bearings. 


3. Tailstock has its own lubrication system. 


INTERLOCKS FOR SAFETY 


1. When machine is started, the brake engages auto- 
matically, preventing spindle rotation regardless of 

main control lever position. 

2. No speed shift can be made with spindle rotating. . 
More than anything else this preserves the original ac- 

curacy of headstock gearing. 

3. Leadscrew and feed rod cannot be engaged simul- 
taneously; neither can feed and power rapid traverse. 


4. Leadscrew reverse cannot be engaged with spindle 
rotating above 340 R.P.M. 
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series 
and precision 


productivity 


PROTECTED GEAR BOX AND END GEARING 


1. Gear box and end gearing totally enclosed. Lubrica- 
tion is kept in, dirt kept out, original accuracy maintained. 


THE BED...A FIRM FOUNDATION 


1. All four bed ways flame hardened 
and precision ground to keep them fac- 
tory-fresh for years to come. 

2. Generous size chip pans are designed 
for easy chip removal at front or rear. 
3. Longer machines equipped with trav- 
eling rod supports which are automati- 
cally picked up and dropped off by apron. 


TAILSTOCK THAT MEANS BUSINESS 


1. Either single speed or two speed range type avail- 
able with dead or anti-friction center spindle. Suffi- 
cient mass and rigidity to support the heaviest of cuts. 
2. Movement along bed manually or by power. This 
combination satisfies all turning conditions. 


SUPERVISORY PROBLEMS SIMPLIFIED 


1. Ata quick glance, supervisor may check (a) work diam- 
eter setting, (b) SFPM setting and (c) H.P. consumption. 
This makes it possible easily and quickly for him to assure 
full productiveness of machine and operator at all times. 


ADDED EQUIPMENT FOR ADDED PRODUCTION 


1. Additional equipment in vast variety is available for 
the Series 62 line. Consider, by all means, the advantages 
of the “Air-Gage Tracer,” a means by which thousands of 
users have reduced costs substantially. 

2. Ask for descriptive booklet No. 1506 which not only 
describes the basic machine but the commonly used items 
of additional equipment. It includes full specifications. 
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This valve 


gets a leak-proof seal 
from a 


Blanchard Surface Grinder 


“The Blanchard Surface Grinder is one of the most 
important improvements in our modernization program.” 
This report comes from the Commercial Refrigeration 
Division of Bendix-Westinghouse Automotive Air Brake 
Company —makers of power and condensing units 

for refrigeration equipment. 


The Blanchard No.18 Surface Grinder putsa surface of 5 micro inches or better on Bendix- Westinghouse valves at the rate of 75 pieces an hour. 


A Blanchard Model 18 Surface Grinder is used to finish 
grind valve plates used in Bendix-Westinghouse electric 
refrigeration compressors. They say: “This operation is 
very important, because —with a surface finish of five micro 
inches or better —we get a perfect seal on our gaskets 

and valves, eliminating the possibility of leakage.” 


Is there room for improvement in your surface 
grinding? For best results... 


Write today for your free copy of “Work done on the 
Blanchard,” fifth edition, and “The Art of Blanchard 
Surface Grinding,” fourth edition. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


PUT IT ON THE GENTE! 
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TYPICAL SCHRADER SIMPLIFIED VALVE DESIGN 


«+ another reason why your air system installations will perform best. 
A—Mounting holes always conveniently located. 
B—“0” rings used for surest airtight seal. 


C—Dil-resistant synthetic rubber used in washers for 
positive leakproof seat. 


D—Stainless steel springs: rust resistance, longest service life. 
E—Sturdy plated plungers, quick acting, smooth-operating. 


F—All parts designed for greatest air flow, longest life 
and simplicity of replacement and interchangeability. 


INSIDE EVERY SCHRADER VALVE 
OU CAN SEE SCHRADER QUALITY 


2 and 2 and 
3-WAY VALVES 3-WAY VALVES 
(Roller Lever) (Angle Lever) 


2 and 
3-WAY VALVES 3-WAY VALVES 3-WAY SINGLE 
(Hand Lever) (Hand Lockdown} SOLENOID VALVES 


4-WAY DOUBLE OR 
SINGLE SOLENCID 


Ay VALVES (Sub-Base) 
4-WAY DOUBLE 
4-WAY VALVES SOLENOID VALVES 
(Pilot Operated) indard) 
| 
2 and 3-WAY 
(Pilot Operated) imed or F 
Normally Choved) DISC VALVES-PIPED 


Schrader makes 
complete lines of 


Mechanical, 
Hand Operated) 


Air Control Valves | 


Send for Schrader Catalog 
on full line of air control products. 


A. SCHRADER’S SON ® Division of Scovill Manufacturing Co., Inc. 
454 Vanderbilt Avenue, Brooklyn 38, N. Y 


QUALITY AIR CONTROL PRODUCTS 


o division of SCOVILL 


For more data on any products advertised this issue use card, page 193 
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; 4-WAY VALVES (Hand, Lockdown) 
4-WAY VALVES (Foot, Spring Return) 
Plus hundreds of Air Uylinders and accessories Tor every need 


Now the larger pieces which formerly necessitated slower methods 
because of their size can be turned out at lower cost. You can, for the 
first time, apply New Britain standards of productivity to larger 
work with the new New Britain four-, six- and eight-spindle chuckers 
. .. new, larger chucking capacities (up to 15 inches), with spindle 
speeds, power and ruggedness to match, and all the exclusive New 
Britain advantages. The New Britain Machine Company, New 
Britain-Gridley Machine Division, New Britain, Connecticut, 


yes! you can put it on a New Briiain 


Automatic Chucking Machine 


New Britain 4-spindle copying lathe 


For the first time... multiple spindle copy turning. Loading station 
and three work stations. Work chucked between centers which 
index together. Template-controlled hydraulic slides perform copy 
turning; cross slides and/or forming arms perform a wide variety 
of additional operations. Two-speed spindles, automatic loading 
and unloading, and automatic chip conveyor optional. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


copy more than three times faster on 


Model 412/25 Copying Lathe 
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New Britain’s new bar machines permit 


unlimited tooling combinations 


An independent cross slide for every spindle means more opera- 
tions with simpler tools and attachments. Three size ranges: Model 
52 with 1%” capacity and model 62 with 156” or 2%”. Pick-off 
change gears permit a wide range of spindle speeds, as low as 117 <= f= 3 
r.p.m. (62 series) and as high as 4249 r.p.m. (52 series) for 
maximum production efficiency. Readily accessible tooling area 
and cross slide cams permit faster changeover. The New Britain _ 


Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. 


Automatic Bar Machine 


This is an ideal time to 


have new-machine accuracy 


rebuilt into your New Britains 


by New Britain 


Ruggedness and dependability have been built into 
every New Britain machine ever sold. For a fraction 
of the replacement cost you can have your older New 
Britains restored to new-machine accuracy. Rebuilding 
eliminates the high cost of frequent shutdowns and 
returns the machine to full efficiency, performing every 
operation it was designed to perform. 

At New Britain your machines will be rebuilt with 
the same production facilities that originally built 
them. Established reconditioning procedures, based on 
long experience, will put your rebuilt machines back 
on the line in the shortest possible time. Wherever 
possible, your machine will have the benefits of the 
newest improvements in parts and assemblies. 

With New Britain your rebuilt machines carry a 
new-machine warranty. 

Your New Britain field engineer or sales repre- 
sentative will help you determine the rebuilding pro- 
gram best suited to your needs. Call him, or write or 
phone the factory direct, c/o Service Sales Manager, 
The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Connecticut. 
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neo THE SOLUTION TO YOUR 


“JOINT 


IS U. S. DRILL HEADS! 


This is no “medicine man” talk! U. S. 
RSE A\N _ . Universal Joint Heads have greater reserve 
RHEUMA "| stamina than you'll ever need! Heavy-duty 


++ 
4 


t joints are specially heat treated for greater 
GO capacity than rated . .. drivers and spindles have 
q tH } more than ample bearing . . . shaved gears insure 
smooth, quiet, full-power performance. 
OQ) ote Get profit-making universal joint adjustability 
it with U_ S. Drill Heads. Less downtime, 
QO quicker changeover, positive hole positioning. 
And, for long production runs, Slip Spindle 
Plates provide the advantages of fixed center heads. 
Immediate delivery on 
4 most standard sizes. 
A ee Write for catalog AD-57. 
of Style U-1 Head with 8 
Only U. S. Drill Head provides a FULL RANGE Eriek. 
of standard Universal Joint tence Heads son chucks. 
Style No. of Drilling ‘Drilling 
Head Drivers Capacity Area (Dia.) 
Ul 4," 6” 
U-IL 8 8” 
6 or 34” 6” 
U-2 10 or 12 10” 
9%,” 
U-3 10 or 12 15/32” to 4” 12” 
U4 12 15/32” to 1-1/16” 15” 


Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 


DRILL om 


HEAD Mi UNITED STATES DRILL HEAD Co. 
BURNS STREET » CINCINNATI 4, OHIO 
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AMERICAN 
V5 


PACEMAKER 


Bulletin No. 135 

gives a complete de- 
scription and shows 
many examples. It's 


yours for the asking. 


These are exact words from the production officials of The 


Cleveland Worm and Gear Company, of Cleveland, Ohio, 
which company produces the universally known and widely 
used Cleveland Worm Gear Speed Reducers. 


The machine to which they refer is their new ‘‘AMERICAN” 
DeLuxe Model Hydraulic Duplicating Lathe. This lathe, as 
the illustration shows, is used primarily for machining worm 
forgings from a round template. 


Accurate duplication of parts, high speeds, heavy cuts, 
plenty of power, quick acting air operated tailstock and ease 
of operation are the major characteristics contributing to 
the amazing productivity of this machine. 


More production per man hour is the answer and only 
answer to spiraling costs—modern, high production ma- 
chinery is the answer to greater production per man hour. 
Judging from reports, The Cleveland Worm and Gear Com- 
pany has found this to be true. 


LATHES AND RADIAL DRILLS 


= 
THEE AMERICAN TOOL WORKS CO. cincinnati 2, Ohio, U.S.A. 

: 


bearing life boosted from 


THREE WEEKS FOUR YEARS 


with Texaco Cleartex Oil 


Tyson Bearing Corp., Division of SKF Industries, Mas- 
sillon, Ohio, extended the life of micro-centric grinder 
bronze sleeve bearings from 3 weeks to 4 years (and 
they’re still going strong) using one oil—Texaco Cleartex 
B—for both grinding and machine lubrication. 

Before Cleartex was used, machine bearings would 
fail in about 3 weeks, because the lubricant became con- 
taminated by grinding oil. With Cleartex this problem 
simply doesn’t exist. A premium quality lubricant, Clear- 
tex is also a fine grinding oil. In fact, Tyson now gets as 
many as 20 pieces per wheel dressing, each with a better 
finish, compared to the 10 or 12 that were previously 
obtained. 

You can do any machining work better, faster and at 
lower cost with Texaco—a complete line of cutting, grind- 


ing and soluble oils. A Texaco Lubrication Engineer will 
gladly help you select the right ones for your job. Just 
call the nearest of the more than 2,000 Texaco Distribut- 
ing Plants in the 48 States, or write: The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 


NALL 
9 48 STATES 


Inflation Count-Down 
Tax Overhaul Move 
Where’s Defense Business? 
5000 Surplus Tools 

Broken Packages 


Keeping up with Washington 


Loring F. Overman 


With the Eighty-fifth Congress a thing of the past, 
barring the unlikely possibility of a special session, official 
Washington settled down to its between-session problems. 


Inflation Count-Down 


Particularly troublesome were official Washington’s 
efforts to cope with symptoms of a new period of infla- 
tion, at a time when some parts of the economy still suffer 
from effects of the recession. 

Administration has indicated that it hopes to make the 
change-over by inducing labor to forego wage increases 
that outstrip productivity, and by encouraging manage- 
ment to halt further price increases until the economic 
situation clarifies. 

Some Washington observers hold that the only solution 
lies in federal controls over wages, prices, rents, profits, 
etc. The President has indicated he “is not ready” to slow 
down inflation by using a brake marked “Emergencies 
Only.” 

Despite the President’s preference for a voluntary 
labor-management solution, the Eighty-fifth Congress 
was not without proponents of stand-by legislation which 
would have authorized the President to impose “emer- 
gency-brake” controls under specified conditions. 


Tax Overhaul Move 

Winter months may see little evidence of activity on 
the tax overhaul front. Similarly, there will be minimum 
publicity for the program which seeks to win more favor- 
able depreciation formulas for machine tools and other 
capital equipment. 

At the Business and Defense Services Administration, 
where Niels A. Olsen heads the Metalworking Equipment 
Division, spokesmen indicate that the closing of the 
Eighty-fifth Congress offers additional time in which to 
rally the machinery industry in support of a more realistic 
method of evaluating, depreciating, and retiring machine 
tools. 


Where's Defense Business? 


The Federal Government continues to be indus- 
try’s biggest customer, its purchases increasing from 
$64,000,000,000 in 1955 to $74,000,000,000 in 1958, 
and to possibly $80,000,000,000 in fiscal year 1959. 
Largest segment of this, approximately $40,000,000,000 
in 1959, is for defense—reason enough for the machine 
tool industry to learn where contracts go. 

The Department of Defense has indicated that fifteen 
states each received more than a billion dollars in defense 
contracts from January 1955 to March 1958. California 
led the field at $11,147,513,000, according to a DOD 
summary of “Military Prime Contracts, by State.” New 
York State was the runner-up, with contracts totalling 
$6,705,862,000 during the same period. Ohio, Texas, and 


Connecticut received contracts valued, respectively, at 
$3,459,081,000, $3,442,623,000, and $3,232,530,000. 

Other areas over the billion dollar mark include: Wash- 
ington, $2,196,250,000; Pennsylvania, $2,232,019,000; 
New Jersey, $2,919,743,000; Illinois, $2,187,773,000; 
Missouri, $1,365,387,000; Michigan, $1,049,663,000; and 
Massachusetts, $1,736,735,000. 


5000 Surplus Tools 


Selection of 5000 surplus machine tools per year for 
assignment to the National Industrial Equipment Reserve 
is anticipated in a General Services Administration re- 
quest for an additional $2,500,000 to cover storage, han- 
dling, and other details of the program. 

In justifying its request for additional funds, GSA 
explained: “Each of the military departments maintains a 
reserve of equipment needed for the current mobilization 
requirements of its direct procurement producers. Items 
selected for the NIER (National Industrial Equipment 
Reserve), however, are intended primarily for the expan- 
sion of those industries whose support of defense pro- 
duction can be identified, but which do not hold direct 
military contracts or specific designations as mobilization 
suppliers (manufacturers of gears, machine tools, etc.). 

“The Department of Defense and the Office of Defense 
Mobilization have advised General Services Administra- 
tion that excess declarations on production equipment 
may run as high as 12,000 per year for the next three 
years, and that selections therefrom for the National In- 
dustrial Equipment Reserve are estimated at 5000 items 
per year. 

“The reserve of government-owned machine tools and 
industrial manufacturing equipment authorized by the 
National Industrial Reserve Act of 1948 consists of items 
. . . from lists of such property declared excess to the 
needs of the three military departments and other execu- 
tive agencies.” 


Broken Packages 


Revised instructions specifying how machine tools are 
to be made available from the Production Equipment 
Redistribution Inventory, for use in current production, 
have been issued by the Defense Department. 

The changes are made in pages 9 and 10 of DOD Di- 
rective 4215.9, copies of which are available through 
the Production Equipment Redistribution Group (PERG), 
Department of Defense, Washington 25, D. C. 

The revised version states that listed equipment would 
be allocated for use “on military contract or on millitary 
establishments . . . when equipment is requested . . . 
for current production use, for rehabilitation and mod- 
ernization of government-owned facilities . or for 
assignment to specific package plants or stand-by lines to 
fill the gaps in substantially complete packages and lines.” 
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PRECISION CHUCKING MACHINE | 4 
Users say: 4 
"We now get Production with Tool Room Accuracy’ 


qe 


U.... enthusiastically tell us how they can easily 
maintain close tolerances, get better parts finish, 
and at the same time substantially cut costs... 
when they put Hardinge High Speed Precision 
Chucking Machines to work. 


These results are possible because parts are fin- 
ished in one setting with simplified tooling. All parts 
shown were produced with standard tool bits. 


1Vi6"' Collet Capacity— 6 Chucking Capacity— 
Write today for Bulletin HC-HCT which presents 


the whole story. 


HARDINGE BROTHERS, INC. 


a. NY. 
| 
| 
a 
| 
ELMIRA, N. 


MANUFACTURERS of components and 
units that are incorporated in machinery 
built by other companies are sometimes 
plagued with problems that arise because of 
faulty application and inadequate mainte- 
nance of such units when the machine user 
installs the equipment. Automatic gaging de- 
vices, special drives, and electronic controls 
come under this category. 


When such devices fail to function satis- 
factorily, the blame is invariably placed on 
the producer of the units, even though that 
concern did not install the equipment. The 
producer, therefore, should not be held re- 
sponsible for any malfunction. 


Similar complaints arise when the user of 
such special equipment makes repair parts 
himself or applies repair parts obtained from 
sources other than the original manufacturer 
of the device. Obviously, that manufacturer 
should not be held accountable. The same 
condition sometimes exists when a user re- 
builds a complete machine, involving the dis- 
assembly and reassembly of individual parts 
and complete units. 


Leave It to the Specialists 


Machinery 


OCTOBER 1958 


Situations of the kind outlined have been 
occurring more frequently with the present 
necessity existing throughout industry of 
keeping costs down to the minimum. “Do-it- 
yourself” is often an economical and satis- 
factory plan to follow, but not necessarily so 
when complicated devices are involved. Mis- 
applications can cost more money than the 
amount that would have been involved in 
paying for the services of experts. 


Maximum control of work quality and 
cost is generally attained when the manu- 
facturer of special equipment is entrusted 
with the installation, servicing, and repair of 
his own products. Just as important, he can 
be held completely responsible in case of un- 
satisfactory performance. It usually pays to 
leave it to the specialists. 


They have designed the equipment. They 
know what it can do and what its limitations 
are. They know just how it should ke applied 
and what its maintenance requirements are. 
The purchaser of a special device should 
realize that its cost cannot always be meas- 
ured by the initial investment. 
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This spe 


cial Ryerson saw assures square, parallel cuts and smooth edges on stainless plate... width and length tolerances + 1/32” 


The plus you get when it’s stainless from Ryerson 


WIDEST SELECTION — No other source comes close 
to offering a comparable range of stainless types, 
shapes and sizes—so you can always get exactly 
what you need. 
UNIQUE SERVICE—Big-capacity abrasive saw as- 
sures the ultimate in cutting accuracy . . . and shear- 
ing, hack-sawing and flame-cutting facilities also 
meet exacting requirements. 
EXPERT TECHNICAL HELP— Ryerson specialists are 
always ready to work with you on any problem of 
stainless selection and fabrication. 

No wonder more people buy more stainless from 


Skilled operators and perfected techniques enable Ryerson to flame-cut 
Ryerson than from anybody else. special shapes and heavy plate to an exceptional degree of accuracy. 


RYERSON STEEL 


Cans Member of the Steet Family 


Vary 
Principal Products: Carbon, alloy and stainless steel —tubing, bars, structurals, plates, sheets —aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK - BOSTON « WALLINGFORD, CONN. - PHILADELPHIA - CHARLOTTE - CINCINNATI + CLEVELAND 
DETROIT - PITTSBURGH ~- BUFFALO « INDIANAPOLIS - CHICAGO + MILWAUKEE « ST. LOUIS - LOS ANGELES - SAN FRANCISCO - SPOKANE - SEATTLE 
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CRANKSHAFTS 


Crankshafts up to 12 feet 4 inches in length and weighing as 
much as 6000 pounds can be forged on a 50,000-pound, 
steam drop-hammer having a 130-inch long ram. Included 
in this unusual installation are three hydraulic presses for 
preliminary sizing and bending, and subsequent trimming. 


CHARLES H. WICK, Managing Editor 


WHAT IS BELIEVED to be the largest privately 
owned drop-hammer in the world has been in- 
stalled at the Park Drop Forge Co., Cleveland, 
Ohio, for the production of giant crankshafts and 
other massive forgings. The steam drop-hammer, 
built by the Erie Foundry Co., is rated at 50,000 
pounds and features a 130-inch long ram. Crank- 
shafts weighing 6000 pounds and more, with 
lengths up to 12 feet 4 inches, can be produced. 
Three hydraulic presses, also made by Erie 
Foundry, were included in the recent installation 
for sizing, bending, and trimming the forgings. 
A view of this equipment is seen in Fig. 1. 

The Park Drop Forge Co. has been specializing 
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in closed-die forgings for more than fifty years. 
Originally engaged in the production of automo- 
tive crankshafts, the company has expanded its 
product variety to include component parts for 
aircraft, marine engines, diesel locomotives, gen- 
erator sets, air compressors, pumps, machine 
tools, and tractors. Over half the diesel locomo- 
tives on U. S. railroads contain Park die-forged 
crankshafts. Addition of the 50,000-pound drop- 
hammer makes it possible to obtain the advan- 
tages of closed-die forging on large parts that 
formerly had to be made on flat dies. 

Facilities include a completely integrated die- 
sinking shop, heat-treating furnaces, non-destruc- 
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tive inspection equipment, and a chemical-metal- 
lurgical laboratory. The laboratory facilities are 
used to check incoming material, control in- 
process manufacturing, and test the final product. 
Each heat of forging quality steel is metallur- 
gically inspected and checked for chemical com- 
position to insure soundness and conformance 
with specifications. Surface imperfections are re- 
moved by chipping, grinding, or scarfing. 

Proper die design is essential to avoid the de- 
velopment of cold shuts, laps, unfilled sections, 
or the interruption of grain flow in the forgings. 
Also, the direction of the flow lines is important 
in developing maximum strength and fatigue re- 
sistence. Straight closed dies with only one part- 
ing plane are used wherever possible, as they are 
preferable to offset or locked dies having one or 
more changes in the parting plane, or an addi- 
tional plane. On crankshafts, this means that the 
throws are forged 180 degrees apart. Then the 
crankshafts are hot-twisted after forging, on spe- 
cial machines developed at Park, to bring the 
throws into the required relation with each other. 

While the normal draft angles for easy removal 
of the forgings from the dies have been 7 degrees 
for external and 10 degrees for internal surfaces, 
it has been possible to reduce them to 3 to 5 
degrees. Also, stock allowances on the various 
forging surfaces have been reduced to about 3/16 
inch per side, thus reducing the amount of ma- 
chining required compared to conventional forg- 
ings. 

Heppenstall or Finkle die-blocks, made from 
chromium-nickel-molybdenum, hot-work alloy 
steel are used for the drop-hammer dies. The 
blocks are forged on all six faces and hardened 
prior to sinking the impressions, to insure maxi- 
mum resistance to impact, abrasion, and heat. A 
typical crankshaft and one of the dies used in 
forging it are shown in Fig. 2. For the squeezing 
(sizing and blocking) operations performed on 
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Fig. 1. Equipment for forging 
large crankshafts, including a 
1500-ton hydraulic trimming 
press (left) shown next to a 
50,000-pound drop-hammer. 


the hydraulic presses, cast-iron or cast-steel dies 
are used. 

One size crankshaft produced at Park for diesel- 
engine locomotives has a finished length of 131 
inches and a shipping weight of 3544 pounds. 
These parts are forged from SAE 5046 chromium 
alloy steel. Round-cornered bars, approximately 
10 inches square, are cut into required lengths, 
each weighing roughly 4400 pounds. The ends of 
the severed billets are inspected for defects be- 
fore charging them into gas-fired furnaces. In the 
furnaces, the billets are heated to a temperature 
between 2350 and 2380 degrees F. 

An electrically operated, driver-controlled ma- 
nipulator is used to load and unload the furnace 
and to transfer the parts to and from the presses 
and drop-hammer with the ends of the billets 
being held by gripper jaws. Because of possible 
sag in the substantial, unsupported lengths of hot 
metal in the billets or forgings, it was necessary 
to provide a pivoted, swinging-arm attachment 
on the manipulator for supporting the parts near 
their mid-points. 

First, the hot billets are sized on an Erie 750- 
ton, hydraulic forging press equipped with flat 
dies. In this operation, the cross-sectional area of 
the billet is reduced at specified locations and the 
over-all length increased. An Oilgear variable- 
displacement pump delivering 108 gallons per 
minute at 2600 psi is driven by a 150-hp motor. 
A high-speed pre-fill system permits rapid ad- 
vance of the press ram at 800 inches per minute. 
Upon contacting the work, the ram speed is re- 
duced to 44 inches per minute for pressing at 
maximum pressure (750 tons). When the pres- 
sure is reduced to 210 tons, the pressing speed is 
159 inches per minute. The ram returns at the 
rate of 450 inches per minute. 

A remote-control station is provided with all 
press movements controlled by a hand lever. 
When this lever is released, the press ram auto- 


. 


matically returns to its adjustable upstroke posi- 
tion. A second hand lever controls the forging 
speed. In addition to the main, double-acting 
cylinder, which is 23 inches in diameter, two 
double-acting side cylinders, 10 inches in diame- 
ter, are provided. The stroke of this press is 36 
inches, and the opening between platens, 76 
inches. 

Next, the sized billets are blocked in the Erie 
3000-ton, hydraulic bending press seen in Fig. 3. 
Generally, the part can be transferred directly 
from the flat-die forging press without need for 
reheating. Reheating is avoided whenever pos- 
sible to minimize scaling, but it is necessary if 
the temperature of the part drops below approxi- 
mately 1800 degrees F. In the blocking operation, 
the sized billet is squeezed into a form approxi- 
mating the impressions in the drop-hammer dies 
—a fairly close fit being required to prevent the 
formation of cold shuts or laps. The result is a 
snake-shaped part having six 180-degree bends, 
one at each of the approximate throw locations 
on the crankshaft. A snaked forging is shown 
being removed from the press in Fig. 4. 

The 3000-ton bending press is equipped with 
an Oilgear pump delivering 108 gallons per min- 
ute at 2800 psi, driven by a 150-hp motor. Ram 
speeds are 325 inches per minute during the ad- 
vance stroke, 11.8 inches per minute for pressing, 
and 325 inches per minute on the return. 

After reheating to the same temperature (2350 
to 2380 degrees F.), the crankshaft is rough- 


forged on the 50,000-pound steam drop-hammer, 
Fig. 5. Only six steam hammers of this size have 
been installed in this country, and the other five 
are owned by the U. S. Air Force. This particular 
hammer is unique in that it has a ram 130 inches 
long and can accommodate dies approximately 


Fig. 2. (Left) Diesel-engine crank- 
shaft 10 feet 6 inches long and 
one of the drop-hammer dies used 
in forging it. Throws are hot- 
twisted after forging. 


Fig. 3. (Above) Sized billets, pre- 

heated to about 2350 degrees F., 

are blocked into a snake-shaped 

forging on this 3000-ton hydraulic 
bending press. 
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168 inches long. The three-section anvil and base, 
which supports the superstructure and absorbs 
the hammer blows, weighs one million pounds 
and extends 12 feet below the floor line. A special 
foundation, 36 feet deep by 42 feet long and 18 
feet wide, was provided for the hammer. More 
than 1000 yards of dry, heavy-stone mix concrete 
was poured into the foundation. 

Steam is generated in the boiler room at a 
pressure of 150 psi and delivered to the hammer 
at between 135 and 140 psi. A cylinder 9 feet 
long by 32 inches in diameter is provided on the 
hammer with a piston-rod 14 feet long and 11 
inches in diameter. The cylinder is double-acting, 


Fig. 4. (Left) Here a snaked 

forging is being removed from 

the bending press by an elec- 

trically operated manipulator 

before returning to the furnace 
for reheating. 


Fig. 5. (Below) After reheating 
to a temperature between 2350 
and 2380 degrees F., the crank- 
shaft is rough-forged on this 
steam drop-hammer. 


so that the steam can be used to raise the ram 
(directly connected to the piston-rod ), and also 
to supplement or moderate the gravitational force 
in lowering it. A stroke of 65 inches is provided, 
and the space between guides is 40 inches. 

Oil is swabbed on the upper die after each 
rough-forging blow to prevent the forging from 
adhering to the die. The hot plastic metal is 
forced by the impact pressure to flow into the 
impressions sunk in the die-blocks. Then, without 
reheating, the forging is transferred by means of 
the manipulator to an Erie 1500-ton hydraulic 
press for trimming the flash. Trimming is accom- 
plished with special tooling, the punch conform- 
ing to the shape of the forging and pushing it 
through the opening in a chair type die. The 
trimmed forging falls onto the bottom recess of 
the press and is removed by the manipulator and 
placed in the furnace. After reheating, the crank- 
shaft is finish forged on the drop-hammer and re- 
trimmed. 

The trimming press is equipped with an Oil- 
gear pump delivering 71.4 gallons per minute at 
2950 psi, driven by a 100-hp motor. By means of 
a high-speed pre-filling system, the platen can be 
advanced at 350 inches per minute and retracted 
at 325 inches per minute. Pressing, during trim- 
ming, is accomplished at the rate of 16.2 inches 
per minute. The main cylinder is 36 inches in 
diameter, and the two pull-back cylinders, 5 3/4 
inches in diameter. 

After re-trimming the finished forging, the 
crankshafts are hot-twisted on special machines 
to bring the throws into the required relation 
with each other. Then, one end of the forging 
is upset on an Ajax machine to form a flange 
18 1/2 inches in diameter. The crankshafts are 
then heat-treated, and cleaned by pickling or 
shot-blasting. After dynamic balancing and in- 
spection, the parts are ready for shipment. 
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DYNAMIC LOADS ON GEAR TEETH 


In this article, the factors contributing to geometric errors in gears and 
the effect of these errors in producing dynamic loads on gear teeth are 
reviewed; equations used in the design of gear drives operating suc- 


NO MECHANICAL PART is ever made with 
perfect geometrical size, form, and position of its 
several features; errors are inherent in its actual 
production. Some of these errors are direct results 
of varying elastic deformations of elements of 
the production machinery; some are the result of 
imperfections in the production machines on 
which they are produced; others are caused by 
varying degrees of hardness of the materials 
being machined. Still others are caused by the 
imperfect positioning of the work on the machine. 
The finished product contains the cumulative re- 
sult of all these conditions. 


Nature of Gear-Tooth Action 


If the geometric sizes, forms, and positions of 
all features of the teeth on mating gears were 
perfect—and if the gears were mounted perfectly 
with no chance of shifting their relative positions 
because of operating clearances in the bearings, 
and if all materials were rigid—then a pair of 
gears in operation would transmit a smooth con- 
tinuous flow of power at a constant speed and 
load. But none of the foregoing “ifs” can ever 
exist. 


Elasticity 


For one thing, none of the materials used for 
gear drives are rigid; all are elastic to a greater 
or lesser degree. Under the action of loads of 
many types, this condition leads to elastic de- 
formations of varying amounts. Some of these 
elastic deformations are beneficial—in fact, the 
high-speed operation of any mechanism would 
be impossible without some deformation—but 
more of them are detrimental to the nature of 
the action between mating pairs of gear teeth. 
This includes the increase in the amount of error 
in action between the gear teeth which acts to 
increase the intensity of the dynamic loads; the 
torsional deflection of wide-faced pinions which 
results in a varying load distribution across the 
face of the gear teeth; and the bending of the 
gear-shafts and blanks which accentuates the 
varying load distribution across the face of the 
gears. 


cessfully at over 100,000 revolutions per minute are also discussed. 


EARLE BUCKINGHAM 


Types of Geometric Errors in Gears 


Tooth-Spacing Errors 


Spacing errors are largely a direct reflection of 
the inaccuracies in the indexing mechanism of 
the gear-cutting machine. If the index-gear on 
the machine is eccentric, the tooth profiles on the 
generated gear will also be eccentric to the same 
or even greater degree. This is also true of the 
change-gear train which drives the index-gear. 
The effect of tooth-spacing errors is to increase 
the error in action of mating gears. 


Runout 


The most difficult positioning feature to obtain 
accurately is concentricity. The amount of runout, 
as measured by a dial indicator, is twice the 
amount of the eccentricity present. On gear 
drives, it results in a variation in the distance 
travelled by the circumference of the gear, and 
the nature of this variation follows the form of a 
sine curve. In addition, it results in a static un- 
balance of the revolving part. 


Tooth Profile Errors 


Tooth profile errors will result from errors in 
the form of the cutting tool. On generating ma- 
chines, backlash in the indexing drive often re- 
sults in large form errors on one side of the 
teeth. The direction of the thrust of the cutting 
here varies as the cutting progresses—first toward 
the entering side, then balanced, and finally, to- 
ward the opposite side. With friction in the bear- 
ings, part of the second side of the tooth may be 
generated correctly; then the position of the 
index-head with the blank shifts with a very 
detrimental effect on the form of the tooth. Again, 
improperly sharpened generating tools may re- 
sult in a marked difference in the forms of the 
teeth on opposite sides. 


Influence of Errors on Operation of Gears 


In the actual operation of the gears, all the 
cumulative effects of all kinds of errors present 
can be divided into three categories. The gear- 
maker must break these down into their compo- 
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nents in order to make the necessary corrections 
—but the gear user need only be concerned with 
the final operational results. The type of inspec- 
tion which is needed by the manufacturer is often 
entirely useless to the final user. 
The three general conditions which influence 

the performance of the gears are as follows: 

1. Backlash 

2. Runout 

3. Error in action 


The importance of each of these factors depends 
entirely upon the functional requirements of the 
drive. Some of them may be most essential in one 
case and be of little or no importance in other 
types of drives. 


Backlash 


Backlash is the difference between the thick- 
ness of the tooth of one gear and the width of 
space of the mating gear. It represents the 
amount of clearance in the drive in the same way 
as does the difference in size between a journal 
and its mating bearing. 

All gear drives in continuous operation must 
have some operating clearance, or backlash. The 
heavier the loads and the faster the operating 
speeds, the greater this clearance must be to take 
care of the differential thermal expansion of the 
gear blanks and their housing. The temperature 
differences are caused by the frictional heat of 
operation. As long as the gears always run in the 
same direction, the amount of backlash is never 
a critical or important consideration—provided it 
is enough. 

On the other hand, if the drive must operate 
in both directions—particularly if it is used for 
positioning or indexing—the minimum amount of 
backlash permitted by all other conditions be- 
comes one of the most important factors of the 
accuracy or effectiveness of the drive. To satisfy 
the most accurate conditions possible for such a 
positioning drive a definite backlash takeup must 
be incorporated into the design. This may use 
split backlash-takeup gears or an entire train elas- 
tically loaded between the start and the finish of 
the drive. 


Runout 


As mentioned earlier, runout gives a varying 
rate of rotation to the gears, the variation follow- 
ing a sine curve. If the drive consists of a series 
of unequal change-gear ratios or a train of un- 
equal idler gears, the final result is a series of 
sine curves that combine into a cumulative sine 
curve whose amplitude is the integrated sum of 
the runout of the individual pairs. 

On gear drives used for positioning or index- 
ing, runout is the most detrimental type of error 
of all. It should be held to the minimum possible 
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amount, On the other hand, for power drives, a 
moderate amount of runout can be ignored. 


Error in Action 


Error in action is the total effect of all errors, 
primarily profile and spacing errors, that result in 
imperfect conjugate tooth action as the mating 
teeth come into and go out of contact. It is differ- 
ent on each pair of engaging teeth. The critical 
value is the maximum one. It is measured by the 
distance a point on the pitch line is displaced 
from its correct position. 

An indirect measure of error in action is given 
by the height of the individual waves on a “Red 
Liner” chart or its equivalent. The true nature 
and amount of error in action is masked by two 
factors. First, the gears are meshed tightly to- 
gether so that both sides of the teeth are in con- 
tact. These errors are seldom exactly the same on 
both sides of the teeth. Second, the gears are op- 
erating on less than their operating center dis- 
tance and the conditions are such, sometimes, 
that the influence of fillet interference is recorded 
—an interference that does not exist when the 
gears are mounted at their operating center dis- 
tance. 

It is possible to make a testing machine to 
measure all three of these factors—runout, back- 
lash, and error in action—on a chart similar to 
that made on a Red Liner. The gears must be 
mounted at their operating center distance; they 
must be driven with the contact first on one side 
of the teeth and then on the other. The backlash 
would be measured by the amount of the shift 
in the chart when the load was shifted from one 
side to the other. It would be as rapid in opera- 
tion as the Red Liner. The major difficulty is that 
it would probably be an expensive instrument. 

Errors in action are responsible for high dy- 
namic tooth loads on gears in operation. Their 
influence increases greatly with increasing speeds. 
They are the most important factor for power 
drives, particularly with heavy loads and high 
speeds. Such errors are of minor importance in 
positioning and indexing drives because their in- 
fluence is transient and has no cumulative effect. 


Nature of Dynamic Tooth Loads 


As noted earlier, the critical error in action 
is the largest one present. The conditions on each 
individual pair of mating tooth surfaces are dif- 
ferent. The nature of the errors on one pair of 
teeth may allow the follower gear to fall back— 
those on another pair may force the follower gear 
to catch up again—and so on. The total distance 
travelled will be a constant over a period of time, 
but the action is more of a series of impulses 
than that of a smooth, steady push. This intro- 
duces a series of greater and lesser loads on the 
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contacting faces of the teeth. The average load 
will always be the transmitted load, but—as with 
all other averages—this is a value that never actu- 
ally exists. 

This intermittent gear-tooth action sets up 
forced vibrations in the driving and follower 
shafts which can be readily detected with the use 
of an electrical strain gage coupled with an oscil- 
lograph. Such oscillograph records will show, for 
gears running at moderate speeds, two peak loads 
for each tooth contact. At higher speeds—when 
there is not time for the double load cycle to act— 
they will show but a single peak load for each 
tooth contact. 

Tests made on the Lewis gear-testing machine 
during the period from 1924 until after 1935 
brought to light many interesting features of 
gear-tooth action. Under certain conditions of 
load and speed, definite evidence of the separa- 
tion of the driving faces of the gear teeth was 
given by the breaking of an electrical circuit 
which passed through the gear mesh. After each 
such separation, the teeth came together again 
in an elastic impact. The dynamic load which 
caused the separation was christened the “Accel- 
eration Load” and the consequent impact was 
christened the “Dynamic Load.” 


Acceleration Load 


The acceleration loads occur when the entering 
teeth must kick the follower gear ahead to make 
up for the distance lost in some preceding mesh. 
Even with perfect gears this condition would 
exist because of the elastic deformation of the 
meshing teeth under load. An attempt was made 
to determine the actual acceleration at this phase 
of the mesh from the displacement diagrams or 
charts measuring the error in action, in a manner 
similar to that on a Saurer gear-testing machine, 
but without success. Friction and inertia in the 
recording elements prevented them from follow- 
ing exactly the actual motions of the gears. Again, 
tests made on ground master gears with different 
types of errors deliberately introduced indicated 
that it was primarily the amount of the error, 
rather than its nature, that controlled the condi- 
tions of separation of the teeth. The amount of 
this separation was known within reasonable 
limits so that equations were set up on the basis 
of work done equals work done. The acceleration 
loads thus determined represent the integrated 
average (or mean effective) of the loads acting 
during acceleration, and not the maximum inten- 
sity of the acceleration load. This last value may 
he equal to the subsequent impact load at times, 
but it can never be greater, because at impact all 
resulting changes in momentum must be absorbed 
in the shortest possible space of time. 

To obtain a measure of the acceleration load, 


and the amount of work done during acceleration, 
some value for the elastic deformation of the 
teeth under load had to be obtained. Attempts 
were made first to determine such values analyti- 
cally, but the results did not appear to be realistic. 
Then the charting device on the testing machine, 
which had a magnification of 250 to 1, was 
adapted to measure the relative movement of the 
gear blanks as various loads were applied to the 
teeth. From these tests, values were obtained for 
this factor. 

The intensity of the acceleration load was de- 
termined by first determining the value of the 
force (f:) needed to accelerate rigid bodies. This 
force varies directly as regards the amount of the 
masses, and with the square of the velocity. 

The bodies, however, are not rigid, but elastic. 
In many ways, the elasticity of the members of 
any mechanism sets up an asymptotic condition, 
because, when it is easier to deform the bodies 
than to accelerate them, the deformation becomes 
the predominant factor. At infinite speeds where 
the momentum is infinite, all displacements are 
obtained by elastic deformation. 

For conditions such as these, we have the law 
of reciprocals. When two or more influences or 
components are acting simultaneously to achieve 
a common effect, they may act in either one of 
two ways. For one, they may act independently 
of each other, in which case the resultant is the 
vector sum of all the components. In the other 
case they may act interdependently, so that what 
one does relieves the others of that part of the 
task. In this case they each do a proportionate 
part such that the reciprocal of the resultant is 
equal to the sum of the reciprocals of all such 
components. 

For the acceleration load, the value of f; is the 
force required to do all the work on rigid bodies. 
The value of f. is the force required to do all the 
work by elastic deformation. The value of the 
acceleration load, f., is the resultant of the two 
factors where each does its proportionate part. 
This is determined from the relationship: 


1 1 x 1 

fa iy ti fo 
which reduces tof, = fi X fe 
fithe 


Separation of Teeth 


Under the conditions of tests with hardened 
and ground gears, the amount of separation 
needed to break the electrical circuit through the 
mesh is of the order of 0.0005 inch. This value 
was determined by static tests. It established, in 


part, the amount of work performed by the ac- 
celeration load. 
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The setting up of an equation for the amount 
of separation proved to be a considerable task. 
The following expression appeared to be ade- 
quate, to the extent that it gave values for the 
separation, calculated from test values obtained 
by running gears under various loads at various 
speeds, that agreed with the probable amount of 
separation of the teeth. Thus, when 


W = applied load, pounds; 

fe acceleration load, pounds; 

d = amount of elastic deformation under 
applied load W, inches; 

e = measured error from chart, inches; and 

= amount of separation, inches. 


Under static conditions, fs whence: k = 


— (d/2) 
Impact Load, Wa 


The analysis of elastic impact was made by 
Carl G. Barth, a member of the ASME Special 
Research Committee on the Strength of Gear 
Teeth. 


For a suddenly applied load, the value of k would 
be equal to zero, whence: Wa = 2W. 

For a static load, the value of k would be equal 
to — d/2, whence: Wi = W. 

The foregoing equation appears to be a general 
equation for all conditions of loading where a 
continuous load is applied all through the impact 
phase. When elastic deformation is present at the 
start of the impact phase, the value of k is minus; 
hence, the resulting load is less than double the 
applied load. This is one of the benefits of pre- 
loading. 

For gear loads, the following close approxima- 
tion was developed to reduce the work of com- 
puting maximum intensity of dynamic loads: 


Wa=W+ — fe) 
High-Speed Dynamic Loads 


With increasing speeds, or the use of finer 
pitches for the same speed, the time between suc- 
cessive tooth contacts becomes less. Eventually 
the time will become too short for the double load 
cycle to act. Under these conditions, there will be 
but a single load impulse for each tooth engage- 
ment. As the speed increases still more the time 
becomes still less, and the intensities of these im- 
pulses will be reduced. Regardless of the amount 
of the initial errors in action, the amount of the 
effective error in action will be controlled by the 
amount of change in position possible in the lim- 
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ited time between successive engagement under 
the existing conditions of mass and load. In order 
to reach this condition, however, the dynamic 
load first increases, in starting, up to a maximum 
value at some speed, and then reduces again as 
the speed increases. 

When the operating conditions involve fre- 
quent starts and stops, the gears must be designed 
to carry this peak load of starting. When the starts 
and stops are less frequent, the gears can be de- 
signed to stand up under a limited number of 
peak loads. 

It is known that the average load must be equal 
to the transmitted load and that the time interval 
for each successive tooth mesh is equal to the time 
between successive tooth contacts. If it is assumed 
that the applied load acts for the same length of 
time in overcoming the separating action as it 
does to return the teeth into full load contact 
again, then the condition would exist that the 
greatest possible effective error in action would 
be the distance that the applied load could move 
the masses of the gear blanks in a time interval 
equal to one-half the time between successive 
tooth contacts. If this distance is greater than the 
actual error in action, it will be assumed that the 
time is sufficient for the double load cycle to act. 

If, on the other hand, this distance is less than 
the assumed or measured error in action, it will 
be assumed that the time is not sufficient for the 
double load cycle, and that the effective error in 
action is therefore reduced to the distance that 
the gear blanks can be moved by the applied load 
in the limited time available. 

Under these conditions it is apparent that for 
all gear drives, regardless of the extent of the 
actual error, there will be a speed at which, and 
beyond which, the dynamic load is independent 
of the actual error in action. Thus, in starting, the 
dynamic load will reach a maximum value at 
some speed and then reduce with a further in- 
crease in speed. This condition has been observed 
in several tests of airplane gears when run at very 
high speeds. As noted earlier, the gears must be 
strong enough to carry the loads through this 
maximum value without failure in order to be 
able to operate at the higher speeds under lower 
dynamic loads. 

The following equations have been derived on 
the basis of the foregoing assumptions and have 
been used in the successful design of several gear 
drives operating at very high speeds, ranging up 
to and beyond 100,000 revolutions a minute. 
When 

n rom of driver: 

n, = rpm of driver when e’ is equal to e; 
N, = number of teeth in driver; 

= one-half time between successive 
meshes, seconds; 


Hou 


tooth 


= mass effect at pitch line of gears; 

applied load, pounds; 

distance on pitch line gears can be moved 
in time t, inches; and 

= measured or assumed error in action, inches. 


t =30+n N, 
6 Wt +m 


Ww 


30 V6W = em +N, 


After the value of n. is obtained, the maximum 
dynamic load can be determined for this speed, 
using the pitch-line velocity and value of the ini- 
tial error in action. For higher speeds, the value 
of e’ is determined and used as the effective error, 
from which the value of the dynamic load is de- 
termined as before. 


Ne = 


Gear Trains 


Thus far, consideration has been given to a 
single pair of mating gears only. When a more 
. complex mechanism is involved, consideration 


must be given to the influence of all other con- 
nected masses, the torsional elasticity of the con- 
necting shafts, and so on. This is too broad a 
subject to be covered here. It involves an incur- 
sion into the field of the dynamics of elastic 
bodies. However, a rigorous analysis of this sort 
brings to our attention the possibilities for modi- 
fications in design that can often reduce the in- 
tensities of the dynamic tooth loads and, in addi- 
tion, produce an improvement in the general 
operation of the mechanism. 

We have inherited from many different people 
of many different nations a remarkable and exten- 
sive fund of information in the field of mechanics 
and dynamics, as well as in many other subjects. 
Most of the information on dynamics is in the 
field of the dynamics of rigid bodies, with a lesser 
amount available in the field of dynamics of elas- 
tic bodies. Today we have before us the oppor- 
tunity and the duty to extend the latter field just 
as far and as rapidly as our combined abilities 
and knowledge will permit. 


Gun-Drilling on a Turret Lathe 


Contrary to the belief that gun-drilling is useful 
only for long holes, gun drills have been success- 
fully adapted to the production of short and 
accurate holes on boring machines. Furthermore, 
such results have also been accomplished on a 


standard turret lathe. Gun-drilling on a turret 
lathe has become the routine practice at the Hart- 
ford Empire Division Plant 3, Emhart Mfg. Co., 
Hartford, Conn. 

One of ten different work-pieces that are ma- 
chined in this way is a cast-iron part requiring 
a hole 14 5/8 inches long and 1 1/4 inches in 
diameter. The part is chucked in a Jones & Lam- 
son turret lathe on a large, previously turned sur- 
face, and the opposite end is turned to fit the 
bearing of an outboard support mounted in the 
tool-holder on the cross-slide. Next, this end is 
prepared for gun-drilling by spotting, drilling, 
and boring a hole 1 inch deep and of the same 
diameter as the gun drill then used to complete 
the hole. The hole is drilled at 253 rpm, and a 
feed of 0.005 inch per revolution is used. The gun 
drill incorporates a Kennametal Grade K6 insert 
tip. The gun-drilling operation is shown in the 
accompanying illustration. 

Holes produced by gun-drilling on the lathe 
are exceptionally straight and round, and the 
finish is excellent, having a mirror-like appear- 
ance. Scrap losses are far less than when seven 
separate operations were required to machine 
these holes. The saving in machining cost on this 
part is estimated to be at least $9 per part. 


Gun drill equipped with a carbide-insert drill tip 
being used in a turret lathe to produce an accurate 
hole 14 5/8 inches deep in a cast-iron part. 
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The use of hot dies and 

stretch forms insures the 

accurate shape and size 

of parts made from com- 

mercially pure titanium 

and alloys that are hard 
to form. 


CHARLES 0. HERB, Editor 


Hot-Sizing Titanium Shapes 
at Ryan Aeronautical Co. 


SMOOTHNESS of external surfaces on jet planes 
is even more important today than it was with 
their slower flying predecessors. At the same 
time, the external smoothness is more difficult to 
achieve because of the high strength and high 
heat-resistant metals employed in fabricating air- 
craft which exceed the speed of sound. 

Fuselages, doors, and other aircraft compo- 
nents with surfaces exposed to the air are gener- 
ally backed up by shaped parts made from tita- 
nium and other alloys that are difficult to form 
exactly to specified dimensions. Yet, these parts 
must be close to size if the assembly is to be of 
the prescribed contour. 

For example, an airplane nacelle access panel 
fabricated at the Ryan Aeronautical Co., San 
Diego, Calif., is approximately 12 feet long and 
has a circumferential surface as wide as 7 feet. 
The titanium sheet that forms the panel is only 
0.016 inch thick. With all of its structural mem- 
bers, this panel must not exceed 150 pounds in 
weight. It has four hinged details. Any discrep- 
ancy of a curved rib or other component will 
show up on the outside surface of the panel. 
Therefore, if any curved surface of a rib is untrue 
as much as 1/4 degree, the rib is rejected. 
Scratches on external surfaces cannot be toler- 
ated. Panels ol this type must be interchangeable, 
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which gives another indication of the accuracy to 
which a component must be manufactured. 

Aprons, pylon doors, leading edges of wings, 
and other parts are constructed of titanium in the 
Ryan plant. As a matter of fact, Ryan is one of 
the largest users of titanium sheets and plates in 
this country. The metal most generally used is 
AMS 4901 titanium, which is commercially pure. 

To insure the accuracy of titanium parts pro- 
duced under hydraulic presses and drop-ham- 
mers, Ryan brings the parts close to size and 
shape, after they have been formed, by pressing 
them between heated dies for predetermined 
lengths of time, or stretching them over heated 
forms. The several methods will be described in 
this article. 

One of the most interesting machines used in 
hot-sizing is the Hufford hot wrap-forming equip- 
ment shown in the heading illustration and in 
Fig. 1. This machine brings parts to exact size 
without wrinkles or deformations by pulling the 
parts tight over the same forms that were origi- 
nally employed in stretch-forming them on a 
standard type of machine. For hot-sizing, the 
form is mounted on a vertical table heated to a 
temperature of 1000 degrees F., this heat being 
transmitted to the stretch form and the work be- 
fore an operation is performed. It will be noted 
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Fig. 1. Attaching one end of 

a titanium shape that is to be 

sized by hot wrap-forming to 

a pull-head on a special Huf- 
ford machine. 


that the work-piece is attached to pull-heads 
provided on both sides of the equipment. These 
pull-heads are actuated hydraulically. Thermo- 
couples on the form block register the tempera- 
ture of this tooling member. 

Parts can also be stress-relieved in this setup. 
In such cases, it takes about thirty minutes for 
sizing and stress-relieving. About ten minutes are 
required for hot-sizing only. Approximately 600 
pieces of titanium per week are handled with 
this equipment. 

Titanium components are pressed between two 
die members seen on the Hannifin hydraulic 
press in Fig. 2 for hot-sizing purposes. This ma- 


chine is equipped with a special, electrically 
heated platen on which the bottom die member 
is placed, the heat being transferred to the work 
and the upper die member. For this operation, as 
well as for all other hot-sizing performed in this 
plant, the dies are preheated to 1000 degrees F. 
This temperature is maintained while the dies 
are in use. Parts are held in the heated dies for 
six to eight minutes. 

Hydraulic cylinders seen suspended at the front 
of the press can be mounted horizontally on some 
die-holding fixtures to operate sliding members 
required for hot-sizing a part having flanges and 
toggles, or other surfaces that are irregular in 


‘ 


Fig. 2. Simple hot-sizing 
operation on a curved 
part being performed on 
a press equipped with 
hydraulic cylinders at the 
front, for operating mov- 
ing members of certain 
types of dies. 
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Fig. 3. Hot-sizing operation in 

which a special hydraulic cyl- 

inder that can be applied in 

various positions along the 

front of the press is being 

used to actuate moving mem- 
bers of a die. 


outline. In Fig. 3, the end of one of these hydrau- 
lic cylinders is seen at the front of the press. 

Each hydraulic cylinder has a cylindrical ex- 
tension, or pin, that fits into holes provided in 
blocks welded to the table fixture. The ram of 
the hydraulic cylinder is connected to a toggle 
that closes hinged members of the die after the 
work-piece has been loaded with its flanges and 
other vertical surfaces between the various die 
members. Thus, the hydraulic cylinder can apply 
pressure from several directions in the horizontal 
plane, while the hydraulic ram of the press ap- 
plies downward pressure. 

Joggles and all sorts of contours can be accu- 
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rately sized to the required outline with this ar- 
rangement. The die parts must be made with an 
allowance for thermal expansion; otherwise, work- 
pieces will not be produced accurately as to size 
and shape. 

A Dake hydraulic press used in hot-sizing small 
components is illustrated in Fig. 4. To accom- 
modate larger work, presses of this manufacture 
capable of handling dies up to 3 by 12 feet were 
recently installed in the shop. 

Trimming of titanium parts is performed after 
the components have been hot-sized. For this 
work, it is necessary to keep the dies sharp and 
in all-around first-class condition. 


Fig. 4. Type of equipment 
employed for hot-sizing 
smaller titanium parts in 
dies that do not embody 
moving members. 
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PRODUCTION MEN throughout the metalwork- 
ing industry have long looked to the automotive 
plants for the fastest and most progressive meth- 
ods of mass production. Transfer machines, auto- 
matic assembly, and high-speed, single-purpose 
special machines of all types are commonly asso- 
ciated with those manufacturing establishments. 

But how do automotive shops handle a low- 
production problem? A good answer can be found 
in an approach to the job of processing nine en- 
gine blocks per hour, rather than the usual 100 
plus, at Ford of Canada in Windsor, Ontario. 

Instead of employing transfer equipment, Ford 
of Canada uses some thirty-six standard and 
special machines to finish engine block castings 
ready for assembly. The machines are arranged 
in an elongated “U” and are served by a roller 
conveyor. Transfer from one machine to the next 
and in-and-out of machines is done manually or 
by cranes. Twenty-two operators are needed for 
maximum production. 

Typical of the equipment in this cylinder block 
line are the four Natco machines here illustrated. 
The three-way machine in Fig. 1 processes thirty- 
three holes in the top face and front and rear ends 


Economical Automotive Production 
When Quantities Are Small 


of the block. Operations include combination 
drilling and counter-sinking; step-drilling; and 
combination drilling and counterboring. 

With the oil-pan face of the cylinder block 
upward, the three-way machine in Fig. 2 core- 
drills and reams six cam bores; combination drills 
and countersinks two holes; and drills one hole 
in the pan face. Because of the low production, 
a two-position fixture is used. The bores are core- 
drilled in the first position and reamed in the 
second. 

Rough- and finish-reaming of sixteen valve- 
tappet holes are accomplished with the machine 
shown in Fig. 3 which is provided with two an- 
gularly mounted heads. The cylinder block is 
manually loaded into a four-position indexing 
fixture. After loading, the fixture is indexed 90 
degrees in the clockwise direction and the left- 
hand head roughs eight holes with end-cut ream- 
ers. The fixture is then indexed 180 degrees, also 
clockwise, after which the left-hand head roughs 
the opposite eight valve-tappet holes while the 
right-hand head finish reams the first eight. After 
another 180-degree indexing, the right-hand head 
finishes the second group of eight holes. 


Fig. 1. Three-way Natco 
machine which  proc- 
esses thirty-three holes 
in the top face and 
front and rear ends of 
an engine block in Ford 
of Canada Plant. 
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Fig. 2. Camshaft bores are core- 

drilled in the first position of the 

work fixture on this three-way 

machine. They are reamed in the 
second position. 


Both tolerance and finish are important in this 
operation. Hole sizes must be held within plus 
or minus 0.0005 inch and square within 0.002 inch 
throughout the entire length of the hole. Al- 
though the required finish is 100 micro-inches, a 
finish of 22 micro-inches or better is actually ob- 
tained on the parts. 

In some cases the cylinder blocks are run 
through the same machine twice as a further 
economy measure. This is true with the machine 
illustrated in Fig. 4. The first time through, cam- 
shaft bores are finish-bored and crankshaft bores 
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are semifinish-bored. At the same time, distribu- 
tor-body, distributor-shaft, and flywheel-housing 
dowel holes are semifinish-reamed. After babbitt 
bearing liners have been inserted by machine 
into the camshaft bores, the cylinder blocks are 
returned to the machine in Fig. 4 for finishing all 
holes. 

An unusual means is employed to pass the long 
boring-bars and tools through the bushings which 
support them and through the rough camshaft 
and crankshaft bores. The block is first lowered 
to approximately line up the bores with the tooi 


Fig. 3. Sixteen valve tappet holes 

are rough- and finish-reamed in 

this two-way machine provided 
with angular heads. 
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Fig. 4. Cylinder blocks are run through this machine 
twice, first for semifinishing camshaft and crank- 
. shaft bores, and other holes. After babbitt bearings 
have been pressed into the camshaft bores, the 
blocks are returned for finishing these bores. 


bushings. The boring-bars are then radially posi- 
tioned automatically so that the cutters line up 
with clearance slots in the bushings as the bars 
move into the work. During this procedure the 
block is so positioned that the bars move through 
the bores off center, thus allowing the cutting 
tools to pass through without marking the part. 

When the tool bars are in place, the cylinder 
block is finally positioned and clamped with the 
tools lined up properly for cutting. After the cuts 
are completed, the entire procedure is reversed 
and the boring-bars retracted to their starting 
positions, ready for the next cycle. 
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Foil Strips Are Key to 
Butt-Seam Welding 


Foil-welding machines, used in Euro- 
pean production for several years, are 
now being manufactured in this country, 
_under license, by the Precision Welder 
& Flexopress Corporation, Cincinnati, 
Ohio. The Peco foil, butt-seam welding 
process yields smooth, non-overlapping 
seam welds of dense structure and high 
strength. Welds have been made on 
0.078-inch thick stock at speeds of 3 to 
24 fpm. The process is applicable to 
mild, low-alloy, high-carbon, and stain- 
less steels. 

In the process, a thin strip of foil is 
introduced on each side of the seam to 
be welded (see illustration). The foil 
acts as a bridge to distribute welding 
current to both metal sheets and pre- 
vents too rapid a withdrawal of heat 
from the joint area. Also, the foil strip 
offers added electrical resistance and 
helps contain the molten weld nugget. 
Sheets are generally clamped and, in 
some cases, the foil is spot-welded at a 
lower heat prior to seam welding. 


Strips of foil are sandwiched on either side 

of the butt joint as it is being fed between 

roller electrodes to facilitate formation of 
a continuous seam weld. 


MACHINERY, October, 1958—127 


4 
Wh A-A 8-8 ty 
ASSASW 
d 


Slicing and Dicing 
Crystals of Silicon 
and Germanium 


While full details on the manufacture 
of crystals for electronic systems are 
considered proprietary, much avail- 
able information is here presented. 


SILICON AND GERMANIUM crystals for appli- 
cation in military, airborne, and industrial elec- 
tronic systems and controls are produced in large 
quantities by the Semiconductor Division of the 
Hughes Aircraft Co., Culver City, Calif. Ingenious 
methods have been developed for mass-producing 
these parts to dimensions of 0.035 inch square by 
0.013 inch thick within a tolerance of plus or 
minus 0.002 inch. 


The Hughes Process Engineering Department 
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Fig. 1. Forty Diatronic diamond wheels mounted on the arbor of a modified 
grinding machine for dicing silicon wafers. 


was handed the job of determining how crystals 
could be economically made on a production basis 
back in 1956. First was the problem of “growing” 
single-crystal silicon and germanium from raw 
material. Second, there was the problem of slicing 
these materials into extremely thin wafers. Third, 
means had to be devised of gold-plating the wa- 
fers. Finally, a process had to be developed for 
dicing the wafers into the small particles. 

Silicon and germanium elements are nearly as 


— 
= A 


Fig. 2. Piece of single-crystal silicon, a wafer that 
has been sliced from a similar piece, and a diced 
wafer still held on its cutting block. 


hard as diamonds. It was decided, therefore, that 
the cutting job was one for diamond wheels. But 
in 1956, precision diamond wheels were not avail- 
able in quantities that would accurately produce 
such small silicon and germanium slices, nor were 
these machines that had been designed especially 
for this class of work. Also, there was no data con- 
cerning suitable production feed rates or wheel 
speeds. Water was the recommended coolant. 

Practically all that was really known was that 
silicon and germanium had become “essentials” to 
the electronics industry. This first became appar- 
ent in 1950 when research men in the Bell Tele- 
phone Laboratories found a method of growing 
these materials in single-crystal form. Single crys- 
tals of silicon and germanium, when properly 
treated, permit the passage of electrical current 
in one direction only. They replace vacuum tubes, 
rectifiers, and other conventional parts with great 
savings in weight and great reliability. 

The Hughes concern spent about five years in- 
vestigating the electronics properties and capa- 
bilities of silicon and germanium, and in develop- 
ing the present crystal manufacturing methods. 
Out of this research came a modification of 
DoALL surface grinders that accommodate a sin- 
gle, 6-inch diamond wheel for slicing and forty 
3-inch wheels on a single arbor for dicing. 


The heading illustration shows a piece of silicon 
approximately 1 1/4 inches in diameter by 4 
inches long being cut into 0.013-inch thick slices 
by the application of a 6-inch diameter wheel. In 
Fig. 1 forty cuts are being taken simultaneously 
across one face of sliced discs mounted in fixtures 
ona table that is traversed longitudinally beneath 
the grinding wheels. After one traverse of the ta- 
ble, all fixtures are indexed 90 degrees so that the 
crystals are cut into small squares with the second 
table traverse. Today, a DoALL Microtomatic 
machine is also available for this specific purpose. 

In Fig. 2, a piece of grown silicon is seen at the 
left, and then to the right, a typical wafer cut from 
such an original piece. Above the wafer is seen 
one of the plastic holding blocks in which the wa- 
fer is mounted for the dicing operation. The pen- 
cil gives an idea of the size of the various parts. 

After the first cut has been taken on a setup of 
crystal wafers, the accuracy of the operation is 
checked by mounting a marked crystal on a Kodak 
contour projector as shown in Fig. 3. This inspec- 
tion is performed to make certain that the grind- 
ing wheels and the wafers are in true alignment. 
A Hauser toolmaker’s microscope is used to meas- 
ure any deviations so that corrections in the ma- 
chine setup can be made. A Starrett micrometer 
is employed to check the accuracy of the slices. 
The gold-plating is also checked for quality and 
for thickness. 

Finding a satisfactory diamond wheel turned 
out to be a more difficult problem than modifica- 
tion of an existing machine for the slicing and dic- 

ing operations. First of all, the diamond wheels 
had to be thin to economically cut the single-crys- 


Fig. 3. Checking a diced slice of silicon crystal on a 

Kodak contour projector to determine the accuracy 

of the multitude of small crystal parts that will be 
later assembled into electronic equipment. 
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tal material, because silicon, for example, costs 
approximately $3000 a pound. With a diamond 
wheel 0.008 inch thick, the silicon loss in the form 
of dust is about 65 per cent. Furthermore, produc- 
tion schedules necessitated that the wheel be 
strong and replacements be quickly available. 
Diamond grit in the cutting edges of the wheels 
had to be evenly distributed so that scratching 
and unevenness on the diced silicon parts were 
reduced to a minimum. Finally, the wheels had to 
be consistently precise. 


Fig. 4. Observed through a magnifying glass, silicon 
chips 0.035 inch square, diodes in which these chips 
are assembled, and a diced slice of silicon. 


Available diamond wheels were intended pri- 
marily for grinding rather than for precision cut- 
ting. Hughes tooling engineers collaborated with 
diamond-wheel manufacturers to obtain wheels 
that met the stringent specifications. The latest 
wheel to win approval is called the “Diatronic” 
and is a product of Navan Products, Inc., Interna- 
tional Airport, Los Angeles 45, Calif. Wheels of 
this brand are 0.006 inch thick and are guaranteed 
to be accurate as to the width of their cutting 
edge within plus 0.0005 inch minus 0.0000 inch. 

These wheels result in a reduction of the dust 
loss of the $3000-a-pound silicon to about 45 per 
cent. Replacements are available on twenty-four- 
hour notice and wheels with varying grit specifi- 
cations can be produced within forty-eight hours. 
Five months of testing were performed before 
Hughes was satisfied with the new wheels, which 
gives some indication of the extensiveness of test 
programs in this company. A detergent coolant 
was found to be the most satisfactory. 

Production-line procedure has been established 
which today is supplying diodes, transistors, and 
other parts for electronic computer products, in- 
cluding aircraft and missile guidance systems. In 
Fig. 4 are seen some scattered diced crystals and 


a group of typical diodes in which the crystals are 
assembled, 


Jig-boring operation on a Sip 
machine in a Compton, Calif., 
plant of Autonetics, Division of 
North American Aviation, Inc. 
A considerable number of holes 
of widely different diameters 
were bored in an aluminum 
plate that serves as a three- 
piece gear-case. At the time 
that the photograph was taken 
one of the holes was being 
counterbored. 
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PAATERIAL 


Liquid Detergent 


TRADE NAME 


Acoustica 
Ultrasonic 
Cleaner No. 
715 


on 


A liquid detergent for accelerating the 
cleaning of metal objects. It is a water- 
based detergent suitable for use with all 
types of ultrasonic cleaning systems. 


APPLICATIONS 


For cleaning objects such as lenses, 
precision parts, surgical instru- 
ments, ball bearings, and clock 
type mechanisms. 


Aluminum Alloy 


Alcoa Alloy 5456 


A non-heat-treatable alloy which in the 
H321 temper has a tensile strength of 
51,000 psi, a yield strength of 37,000 psi, 
and an elongation of 16 per cent. 


Available in plate form, it has 
marine and structural uses. Gun 
mounts, carrier elevators, and 
deckhouses have all been fabri- 
cated from this material. 


Die-Casting Alloy 


Alcoa Alloy X385 


The tin, lead, and cadmium in the alloy 
provide a combination of good casting 
characteristics, mechanical properties, and 
bearing qualities. 


This alloy will permit integral 
bearing surfaces instead of cast-in 
or specially assembled bearings 
or bushings in aluminum die- 
casting designs. 


Aluminum Alloy 


Alcoa Alloy X5454 


This high-strength aluminum alloy can be 
used continuously or intermittently at tem- 
peratures of from 150 to 300 degrees F. Re- 
sists corrosion and stress corrosion in all 
temper specifications. Tensile strength 
ranges from 36,000 to 49,000 psi. 


Developed especially for welded 
aluminum structures which must 
operate at moderately elevated 
temperatures. Used in those in- 
dustries where chemicals are han- 
dled at elevated temperatures. 


Abrasive 
Tread Plate 


Alcoa Aluminum 
Stair Tread 


A tread plate of fused aluminum-oxide 
abrasive bonded to aluminum to provide a 
rough, slip-proof front surface. It is avail- 
able in various finishes. 


Designed for use in industries 
where extreme weathering or cor- 
rosive atmospheres are encoun- 
tered, to provide a safe footing. 


Aluminum 
Iron Alloy 


Alfenol 


This alloy combines high permeability and 
high wear resistance. 


It is available in strip form as 
thin as 0.025 inch for applications 
requiring a soft magnetic material. 


Casting Alloy 


Almanite 


An alloy which combines the properties of 
austenitic manganese steel and martensitic 
white irons and has a tensile strength of 
90,000 psi with a ductility of 15 per cent. 
Can be machined with difficulty. 


Can be cast in all forms and 
shapes and has been used for 
making mill liners, grinding balls, 
crushing rolls, sprockets, bushings, 
chutes, guides, and mixer blades. 


Welding Flux 


Ampco-Braz 
Flux No. 2 


This flux has good wettability, is non-fum- 
ing and non-toxic, has ability to depress 
filler metal bubbling and fuming, has deep 
penetration, and dissolves and removes ox- 


ides formed. 


For general brazing, cast-iron 
welding and cast-iron brazing 
when used in conjunction with the 
oxy-acetylene process. 


Fusion 
Joining 
Wire 


Ampco-Trode 160 


A spooled wire form for joining and over- 
laying with the inert-gas consumable- 
electrode process. Tensile strengths up to 
100,000 psi and hardnesses of 190 to 220 
Brinell are exhibited. 


Recommended for joining high- 
strength, hard aluminum bronzes 
such as Ampco Metal grades 16, 
18, and 20. 


For names and addresses of manufacturers of products listed, see end of this section 
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MATERIAL TRADE NAME PROPERTIES APPLICATIONS | 


Soldering Flux Anchor No, 302 This organic-base flux that is highly active Available in a ready-to-use con- 
yet non-corrosive can be used to remove’ centrated form. It may be used 
oxides from stainless steel, steel, nickel, and full strength or diluted for the 
nickel-chromium alloys. soldering of many metals. 


Powder Metals APM Alloys M257, These powder metals are available in the Applications include honeycomb 
M430, M470 form of extruded shapes, forgings, sheet, sandwich structures, hot-air valve 
foil, drawn and extruded tube, impact ex- housings, airborne heat exchang- 
trusions, fasteners, and wire. They can with- ers, and fasteners. 
stand temperatures up to 900 degrees F. 
and can be anodized and electroplated. 


Shim Stock ASC Micro-Shim This ultra-thin shim stock is rolled to thick- Designed to eliminate costly and 
Stock nesses accurate to 0.0001 inch. It is avail- time-consuming precision machin- 
able in stainless steel, brass, and low-carbon ing operations, particularly in 

steel. miniaturization applications. 


Layout Fluid Beechem Layout This compound is resistant to water, oils, For laying out lines, etc., on metal “a 
Fluid and trichlorethylene, and is not affected parts. It dries rapidly with little 
by humidity. glare, is tough, and adheres well. 


Vinyl Sheeting Boltaflex 500 This semi-rigid vinyl sheeting will resist Available in six colors and many 
wear, staining, cracking, chipping, peeling, embossings for vinyl-to-metal ap- 

delamination, atmospheric and salt-water _ plications. 

corrosion and fire. 


Mastic Adhesive Bondmaster G458 This high-strength, fast-drying, trowellable Applied with a saw-tooth spreader, 
mastic for bonding foam plastics resists notched trowel, or spatula, it has 
humidity, has no offending odor, and with- been used in the fabrication of 
stands low temperatures. rigid sandwich panels with foam 

styrene cores in heating systems. 


Wear-Resistant BR-4 Steel 
Steel 


Supposedly the most wear-resistant steel Used for plow and pug-mill tips 
known to man. for use in mixers and pug mills. 


Stop-Nuts Brilok Nylon A self-tapping hexagonal nut with locking May be obtained also in the half- 
Stop-Nut and sealing features. Thread forms a seal _ or fully tapped form. For applica- 


against liquid or gas escape, or the entrance tions involving the use of stop- 
of corrosive influences. nuts. 


Casket Material Color-Plast 


This shim and gasket material, which is Applications include bearing-cap 
color-coded to identify the different thick- shims, milling-machine spacers 
nesses available, is impervious to oils and and hydraulic cover gaskets. 
grease, even at elevated temperatures. 


Electrical- 
Contact Cleaner 


Cramolin 


This cleaner decreases contact resistances, Cleans, preserves, and lubricates 
reduces sparking of brushes on commu- _ electrical contacts of all types. 
tators, and will not absorb moisture. It Metals on’ which it may be used 
operates in a temperature range of from include copper, brass, bronze, 


—40 degrees F. to +302 degrees F. nickel, and gold and silver alloys. 


Metal Coloring Crown This ink, which contains no acid, will not 


Ink Toolmaker’s Ink flake or peel, is heat-resistant, and is readily 
removed with lacquer thinner. 


A dyeless, pigmented ink which 
provides coloring for sharp, clean 
scribing of metals, glass, etc. 


‘Titanium Alloys Crucible B-120VCA, a_ beta-titanium whose yield For use wherever high-strength, 
B-120VCA, strength of 120,000 psi can be increased — easily formable titanium alloys are : 
C-105VA, to 200,000 psi by aging. C-105VA, an required in the form of sheet, 
C-115AMoV alpha-beta titanium that has high strength, wire, and small bar form. 


is formable and weldable. C-115AMoV can 
be aged from a soft, easily formed condition 
to high strength with useful ductility. 
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a Review of Some Recently Developed Materials—continued 


MATERIAL 


Lubricating Oil 


TRADE NAME 


Custom Lube 101L 


PROPERTIES 


This oil has a life of fifteen years during 
which there is no gumming or oxidation. It 
prevents wear under extreme loads. 


APPLICATIONS 


For the “lifetime” lubrication of 
instruments, meters, and precision 
machinery. 


Epoxy Resins 


D.E.R. 332 
D.E.R. 331 
D.E.R. 334 


The 332 formulation is water-clear, has 
good uniformity, and a very low viscosity. 
The 331 formulation is a standard, unmodi- 
fied resin, and 334 a modified low-viscosity 
resin, used for laminating. 


These three basic resins should 
be of special interest to the tool- 
ing, electrical, paint, adhesive, 
reinforced-plastic, and chemical 
industries. 


Wear-Resistant 
Material 


Devcon WR 


A wear-resistant material which can be cast 
without heat or pressure. It is resistant to 
most acids, alkalies, and solvents. 


For use as guides on machinery, 
low-speed bearings, built-up sur- 
faces subject to severe wear, etc. 


Adhesive 


Eastman 910 
Adhesive 


This adhesive, when placed between two 
materials and allowed to set for 30 minutes, 
will support 5000 pounds. 


Used on similar as well as dis- 
similar material, such as metals, 
plastics, wood, and glass. 


Adhesive 


EC-1368 


A versatile elastomeric-base adhesive that 
produces high-strength bonds between a 
variety of laminating materials without use 
of pressure. 


Used to bond decorative plastic 
laminates to metals, and plastic, 
steel, or aluminum facings to paper 
honeycomb cores non-load- 
bearing sandwich-panels. 


Epoxy Resins 


Eccobild 121, 127, 
420, 470, 430, 490 


These resins are lightweight, heat-resistant, 
have variable resiliency, and in some cases 
are dimensionally stable. 


For industrial tooling applications 
such as molds and jigs, die-facing 
material, and lightweight molds 
and dies. 


Metal Cleaning Enbond Z The first process is for the treatment of These processes offer a complete 
Processes Enbond BR zinc-base die-castings, and the second for cycle for cleaning and preparing 
the preparation of brass and other copper several metals in order to give 
alloys for any type of electrodeposit. maximum adhesion of various 

plated coatings. 

Honeycomb Filler Epofil B-1 This material is a hot-melt, waxlike sub- For filling stainless-steel and alu- 
stance which is quite easy to remove from minum honeycomb preparatory to 
the metal honeycomb after the machining contour-machining. 
operation. 

Barrel Finishing Esbec No. 234 This compound removes rust, oxide stains, This neutral, powdered, non- 

Compound and light heat-treat scale in fifteen to forty- abrasive compound is used to 
five minutes. burnish metal parts. 

Plastic Material Fast-Line This material, 0.050 inch thick, is used for Material comes with either a clear 
comparator chart gages. It is stable with or matte surface in sizes to fit 
respect to temperature and humidity all makes of optical projectors, on 
changes and is rated next to glass as a chart which it is used to make com- 
layout material. parator chart gages. 

Insulator and Foamsil An acid-resistant, insulating, and refractory May be used as a lining inside 

Refractory material made of 99 per cent pure fused pipelines, dipping vats, electrolytic 
silica which will neither oxidize nor absorb and pickling tanks, and electric 
moisture. Withstands thermal shock within and heat-treating furnaces. 
the range of from minus 450 degrees F. 
to plus 2200 degrees F. 

Rust Preventive Froil 


A rust-preventive oil which combats water 
spotting of highly polished, machined metal 
parts after alkali or emulsion degreasing 
and rinsing, and after water-cooling. Pre- 
vents corrosive attack due to fingerprints. 


Parts which may be treated in- 
clude precision parts, dies, tools, 
instruments, and gages. 
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Protective Galvinoleum These coatings, available in red, gray, green, ‘lhe coatings are used on gutters, 
Coating and metallic colors, may be applied right downspouts, siding, roofing, and 

over new unpainted galvanized aluminum or heating and ventilating ducts. 
terneplate surfaces. 


Silicone Fluid General Electric This water-clear fluid, available in viscosi- This fluid is used as a damping 


Fluid 81743 ties of 5, 10, and 20 centistokes, is highly medium in vibration dampers and 
resistant to shear breakdown and possesses shock absorbers, and as a hydrau- 
unusual chemical resistance. lic fluid in servomechanisms and 


control devices. 


Bearing Grades ETR These greases have an operating tempera- Developed to meet the high- 
Lubricant Grease B and ture range of from minus 45 degrees F. to temperature lubrication require- 
ETR Grease D plus 600 degrees F. They are water-resistant, ments of supersonic aircraft and 


stable, and have a low evaporation rate. missiles. 


Gear Lubricant Graphilm A gear lubricant which can be poured out Developed primarily for open 
Industrial of a can like oil, but adheres to the gear gears, but can also be used on ° 
Lubricant like grease. Contains natural flake graphite roller chains and other applica- 
No. 702 which will not settle, cake, or harden. tions. 


Cutting Oil Gulfeut An emulsified cutting oil that combines the For heavy-duty machining and y 
Heavy-Duty cooling ability of water with the lubricity grinding operations, including 
Soluble Oil and protection of oil. It does not foam, is heavy hogging cuts, fast fine cuts, 


highly resistant to oxidation, and will not boring, and grinding of ferrous 
gum on ways, slides, or other machine parts. and non-ferrous metals and alloys. 


Ceramic Gulton This process coats aluminum alloys to with- For coating so-called “strong,” 
Coatings Ceramic Coating stand temperatures of 1300 to 1350 degrees _ structural aluminum alloys. 
Process Process F. without collapsing. The coated alloys 


can be bent, drilled, and punched. 


Steel Alloy Hardsteel A tough, high-strength alloy that maintains Besides cutting tools, other appli- 

HD-27M its edge strength and has a low coefficient cations are lubrication-free bear- 
of friction. Cutting tools made of this ma- ings, grinding rests, lathe centers, 
terial may be operated at high speeds with dies, gages, and spinning tools. 
heavy feeds. 


Sintered Metal Haynes Metal These metal-ceramic materials have good Uses of these cermets_ include 
Ceramics Ceramic LT-1, high-temperature mechanical properties and thermocouple protection tubes, 
LT-1B, LT-2 high resistance to corrosion over a wide and valves for very high tempera- 

temperature range. They are made by _ ture applications. One is also 

casting to shape, sintering, and machining being used experimentally for 
or grinding as required. rocket nozzles on guided missiles. 


Die Steel 


This steel has a wear resistance twice that Used for cold-heading dies, cold- 
of ordinary water-hardening carbon steel striking dies, embossing dies, coin- 
currently used in the fastener industry for ing dies, draw dies, and punches. 
cold-heading applications. 


Alloy Steel HY-80 T-1 The first of these steels is weldable for These high-strength alloy steels 
é constructional use. The second has a slightly available in plate form are for 

higher strength. Yield strengths range from _ structural, pressure vessel, and 

80,000 to 95,000 psi and elongations in 2 general machinery use. 

inches are about 20 per cent. 


Iron-based Alloy A precipitation-hardening, iron-based alloy Supplied in the form of forgings 


with good strength-to-weight properties in and bar stock, it is used for jet- " 
the 1300-degree F. range. Tensile strength engine components such as turbine 

at 1200 degrees F. is 135,000 psi. It is wheels, rings, shafts, and com- 

ductile and easily forgeable between the pressor wheels and blades. 

temperatures of 1700 and 2100 degrees F. 
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MATERIAL TRADE NAME PROPERTIES APPLICATIONS 


Protective Wax Johnson’s A product formulated to protect metal sur- Used for coating metal springs, 
Wax-Plate faces during inside storage and short periods taps, machined parts, hand tools, 
No. 6143 of outside storage. It has a low viscosity and metal and chromed parts ot 


and a flash point above 100 degrees F. 


motor vehicles and appliances. 


Penetrating Oil Kano Kroil This material dissolves gum, rust, and other For loosening frozen pulleys, bear- 
corrosion deposits and supplies proper lu- ings, nuts, bolts, pipe threads, and 
brication while loosening frozen metal parts. screws. It can also be used for 

lubricating air-driven tools. 


Tungsten Carbide Kenface A cemented tungsten-carbide product which Used for cutting hard rock. Hard- 
is used either as a hard-facing material or facing applications include power 
as a cutting material. shovel teeth and road _ scraper 

blades. 


Hard-Facing 
Plates 


Kenplate A hard-facing material of hexagonal plates Applications include wear plates 
of cemented tungsten carbide assembled on for mills, liners for ball mills, 
an adhesive, glass-fiber backing. Backing chute and mold liners for abrasive 
holds plates in position while they are being materials, and facings for machine 
bonded by epoxy adhesives, silver solder, tool ways. 


or conventional brazing materials. 


Gear Lubricant Keystone This product possesses a high film strength, Lubricant is used to arrest gear 
122C-5X provides lubrication under extreme operat- wear and reduce noise in metal- 

ing pressures, and exhibits a high resistance working press applications. 

to thinning out under heat and pressure. 


Coating for 
Patterns 


Krylon A sprayed-on coating which permits easy Used in foundries for spraying a 
drawing of patterns from sand molds in — thin coating on patterns to give a 
foundries. resilient surface impervious to the 

action of oils and other substances 
in the sand, 


Vinyl Paint Lankote 200-H This vinyl paint, which can be sprayed Available in eight colors. It has 
thickly in one pass, gives a high-gloss, cor- good flow-out and_brushability, 
rosion-resistant, fast-drying, vinyl coating and adheres well to ferrous metals. 
to ferrous metals. The coating is flexible and 

abrasion resistant. 


Resin Lexan A polycarbonate-resin molding compound, Manufactured in the form of cy- 
Molding which offers a combination of toughness _ lindrical pellets suitable for mold- 
Compound and heat stability, has a high impact ing such items as gears, automo- 


strength, low water-absorption, a 280- to tive parts, housings, rollers, elec- 
290-degree F. heat-distortion point, and tronic parts, and telephone acces- 
good electrical properties. sories. 


Abrasive Lorco 3X A fast-acting, abrasive finishing compound May be used with any chemically 

Finishing that removes films or skins on die-cast parts, inert media, or in  self-tumbling 

Compound and similar work-pieces. of ferrous as well as non-ferrous 
metals. 


Burnishing Lorco Lustre-All This material can be used effectively on For coloring and burnishing, it 
Compound metals and alloys and leaves no film of imparts a high gloss and a virgin- 
any kind. It will work equally well with metal color to any metal or alloy. 
various coloring or burnishing media. 


Steel Alloy Lukens Nine Has a minimum tensile strength of 90,000 Used wherever an alloy plate with 
Plates Nickel psi and a minimum yield strength of 60,000 high impact resistance and a high 
psi. This plate, which also has high impact strength at temperatures as low 
resistance, can be welded using established as —320 degrees F. is required. 
techniques and available electrodes. 
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MATERIAL TRADE NAME PROPERTIES APPLICATIONS 


Synthetic- . M & T Amorhide A rich, leather-grained appearance can be 
Leather 


Coating 


Available in a wide selection of 
obtained by spraying this material over a colors, this material absorbs shock 
special primer, and curing. Resultant coat- without chipping or cracking. It 
ing is resistant to moisture, perspiration, is used for applications such as 
acid, alkalies, and other corrosives. cabinets, luggage, etc. 


Casting Resin Maraset Available in four formulas, this material This material, which adheres 
Resin No. 639 sets at room temperature and lends itself firmly to plastics, metals, ceramics, 

to a combination of a room temperature etc., has been used for gasketing 

and short oven cure. It is odorless, dimen- and mold-making applications, and 
sionally stable, resistant to chemicals, and also to face drop-hammer dies for 
has good recovery characteristics. multiple stamping of metal panels. 


Metal-filled Metalset A4 An aluminum-filled epoxy resin which is 
Resin 


Used as a patching material for 
water- and oil-proof, resists acids and alka- metals, wood, plastics, and con- 
lis, and is nonflammable. Can be machined, crete, and as a repair cement for 
and will withstand considerable mechanical leaking tanks, pipes, conduits. It 
shock. can also be used as an adhesive. 


Adhesive Metex 


A nonflammable adhesive for bonding Uses include the covering of radio 
leather, wood, fabrics, paper, felt, and other and_ television cabinets with 
porous materials to metal. The resulting leather or decorative fabrics. . 
bond is permanently flexible. 


Skin Lotion Milburn’s 


Lotion contains  corrosion-resistant in- Developed to meet spotting prob- 
Ply No. 9 gredient which prevents spotting of highly lems encountered in machining 
Liquid finished metal surfaces by contact with and inspection operations on deli- 
workers’ hands. Lotion film is impervious cate metal parts such as bearings, 
to kerosene and petroleum type cutting oils. aircraft instruments and _ elec- 
tronics parts, and parts for plating. 


Ground Stock Milford This ground flat stock which is available in Applications include a great vari- 
Precision the oil-hardened and air-hardened types has _ ety of tools and gages. 
Ground a fine velvet finish. The flat surfaces are 
Flat Stock parallel and straight, and the edges are 

ground parallel and square to the ends. 


Titanium Alloys MST 2.5Al-16V The yield strength of the first may be as The 2.5Al-16V_ titanium alloy 
MST-821 low as 50,000 psi. After aging it has a sheet that can be readily formed 

tensile strength of 165,000 psi, a yield and then heat-treated to high 

strength of 150,000 psi, and an elongation strengths is used for fabrication of 

of 5 per cent. The second alloy retains its parts requiring severe forming. 

strength at a high temperature. The other alloy is a weldable 

sheet and bar material. 


Metal Finish Nero-Zinc A green-colored solution which produces a Ideal for camera or instrument 


eep, lustrous black finish on plain zinc components where non-reflecting 
die-castings and zinc-plated parts. surfaces are required. Also used 
for color identification purposes. 


Carbide NewPro Grade Grade S-35 is for cutting steel and C-35 is 


Available as triangular and square 
8-35 


for cutting cast iron and non-ferrous ma- inserts for mechanical tool holders 


NewPro Grade terials. and milling machine cutters. 
C-35 Rough-molded blanks also availa- 
e. 


Brazing Nicrobraz 150 A high-temperature service brazing alloy 


Is suited for use in the fabrication 
Alloy 


that features high strength and oxidation of such parts as turbine blades, 
resistance. rotor shafts, and highly stressed 
sheet-metal structures. 
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MATERIAL 


Cobalt Alloy 


TRADE NAME 


Nilcor 


PROPERTIES 


A high-cobalt-base bright metal with high 
corrosion resistance, g fatigue charac- 
teristics and a high-tensile yield strength. 


APPLICATIONS 


Used in the production of torsion 
bands for precision balances. 


Nylon 
Tubular 
Bar 


Nylatron GS 


This molybdenum-disulphide-filled nylon 
has a high modulus of elasticity, a high dis- 
tortion temperature, and a low thermal 
expansion rate. 


Used for close-tolerance fabrica- 
tion of rollers, bearings, seals, 
washers, spacers, pipe unions, 
valve seats, gears, and insulators. 


Metal Cleaner 


Oakite 
Composition 
No. 90 


This detergent cleaner is highly conductive, 
promotes good smut removal, gives con- 
trolled foaming, and has a long life in 
solution. Solutions have effective wetting 
and emulsifying properties for thorough re- 
moval of soils and smuts. 


Used as a reverse-current cleaner 
for electro-cleaning of steel before 
plating. 


Metal Cleaner 


Oakite 
Composition 
No. 190 


A reverse-current cleaner which provides 
good conductivity and surface activity and 
which removes fingerprints, light surface 
rust, and oxides resulting from spot- or seam 
welding. 


For cleaning heavily smutted steel. 
May be used with or without pre- 
cleaner. 


Phosphatizing 
Compound 


Oakite CrysCoat 


This compound produces a_ fine-grained, 
dense, uniform coating which weighs be- 
tween 150 and 300 milligrams per square 
foot. 


Used at low temperatures in spray 
washing machines for coating fer- 
rous metals. 


Cleaning Material 


Oakite 
Drycid 


This material, supplied in powder form, has 
a mild aromatic odor and is non-fuming. 


For removing corrosion materials 
from metal surfaces. 


Cleaning Material 


Oakite Liqui-Det 


A concentrated liquid detergent which goes 
into solution quickly and penetrates and 
loosens most common soils in a very short 
time. 


For general industrial use. It can 
be used repeatedly without rinsing 
and will not cause build-up of 
film or discoloration. 


Stripper 


Octastrip 444 


This stripper is safe for use on all metals 
and is ideal for tank-immersion operations 
where fast production-line stripping is re- 
quired. 


For economical, cold-solvent strip- 
ping of epoxy finishes, epons, 
vinyls, urea-formaldehyde resins, 
modified alkyds, and other indus- 


trial finishes. 


Die Sections 


O-Kni-Co 


These sections are available in six standard 
composite forms for use in die construction. 
The soft steel backing to which the hard- 
ened tool steel is bonded can be drilled 
quickly for dowel and screw holes. 


Used for drawing and pinch-trim 


dies, heels, flanging, back-up 
plates, guides, and hold-down 
gibs. 


Adhesive 


Plymaster 
V-2 and V-3 


These two solvent-free film adhesives for 
the flat surface bonding of all metals and 
plastics have either a porous fiber glass 
(V-2) or a high-strength porous paper 
(V-3) as their base. 


Ideally suited for bonding name- 
plates, flat metal sheets, and flexi- 
ble plastic films to rigid and semi- 
rigid metals and plastics. 


Epoxy Resin 
Solder 


Poly Epoxyn 
Solder 


A solder made up of aluminum pigments 
combined with epoxy resins which is ap- 
plied to precleaned and preheated metal 
areas. It can be sanded and painted after 
curing. Has a tensile strength of 1400 psi. 


Used in many automobile applica- 
tions where heat poses a problem. 
Can be used to repair holes, 
dents, tears, creases, and rusted- 
out areas. 
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MATERIAL TRADE NAME ERTIES APPLICATIONS 


Polyethylene Poly-Met A matting material made of DuPont Alathon May be used as floor runners, 
Matting which has a high tear strength and is non- padding, splash boards, and pro- 
flammable. 


tective covering. 


Nylon Plates Polypenco These plates, available in thicknesses of Used for such applications as wear 
Nylon 101 1 1/4 to 1 1/2 inches, in widths of 10 inches, liners or pads, stripper knives or 
Polypenco and in lengths up to 4 feet, exhibit high wear scraper blades, and equipment 
Nylatron GS resistance and resilience, low surface fric- _ slides. 


tion, and non-galling characteristics. 


Protective Protect-O-Metal A water-thinnable compound that is painted 
Coating No. 2 or sprayed on the part to be stress-relieved. 
May be used up to 1500 degrees F. for 
heating cycle of any length. 


Prevents oxide-scale formation on 
ferrous parts during stress-relieving 
operations. May be removed with 
a rag or brush. 


Adhesive Ray-Bond An adhesive for bonding cured natural or Also used to bond metal, glass, 
R-86001 synthetic rubber to metal. It provides a ceramics, or wood to metal; as a 

bond so strong that the rubber will tear protective coating; and as a seal- 

before it can be peeled from the metal. ing and casting compound. 


Bearing Alloy Reticular An aluminum-tin bearing alloy in which 
Aluminum-Tin both the tin and the aluminum have con- 
Alloy tinuous structures. The alloy combines 


strength with tin-availability. 


For many bearing applications. It 
is supplied in the form of plain 
or steel-backed bearings. 


Adhesive Rubbaweld This material provides a flexible shock- For bonding rubber, plastic, and 
resistant bond that is unaffected by most fabric to metal. 
oils, acids, or alkalis. 


Plastic Ryertex- A rigid polyvinyl-chloride industrial plastic For sealers, valve components, and 
Bar Stock Omicron PVC for automatic screw machine production of fasteners which are used in appli- 


corrosion-resisting parts. Parts may be easily cations where a _ non-corrosive 
machined. material is required. 


Adhesive Films Scotch-Weld These two composite film adhesives for For the fabrication of bonded 
Brand Bonding bonding honeycomb sandwich construction primary airframes in aircraft and 
Films AF-200 have a high-strength, elastomeric adhesive missile | honeycomb sandwich 
and AF-201 film on one surface and a self-filleting ad- structures. 


hesive on the other. 


Die Steel Select B FM An air-hardening steel containing 5 per cent Being oversize by 0.001 to 0.012 
Oversize Ground chromium with added sulphide particles inch, it facilitates grinding to nom- 
which contribute to machining ease. Also inal dimensions after heat-treat- 


contains wear-resistant carbide particles. ment. 


Resin Coating Sonite SC-2 A blue epoxy resin compound formulated 
for use in hand lamination systems where coat for tanks and barrels or as a 
surface hardness and resistance to abrasion bonding agent with good adhe- 
are desired. It has sufficient thixotropy for sion, chemical resistance, and sta- 
application as a heavy brush coat (without __ bility. 

sagging) on a vertical surface. 


It may be used plain as a surface 


Pre-Plated Specification A pre-plated metal that makes possible Applications include automotive 
Metal Plate on heavy-chromed finishes of uniform quality. tim and accessories, general fix- , 
ChromSteel The metal may be deep-drawn or stretched tures, home appliances and parts, 


without lessening its resistance to corrosion. interior trim, and electrical uses. 


Coating Spra-Carb This coating of tungsten-carbide particles For hard-surfacing metal surfaces 

Material bonded with nickel, chromium, and boron with a tough, strong, and highly ; 
can be machined with a good hard grade wear-resistant surface of from 

of tungsten carbide, or may be ground with 0.010 to 0.062 inch in thickness. 

a green silicon or diamond wheel. 
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MATERIAL 


Copper Bearing 
Steel 


TRADE NAME 


Stressproof 
(with Copper) 


PROPERTIES 


These steel bars, because of the added 
copper, are more wear-resistant than the 
plain product. They have a tensile strength 
of approximately 100,000 psi. 


APPLICATIONS 


For those applications where im- 
proved machinability, wear-re- 
sistance, etc., make its use more 
desirable than the company’s plain 
bar. 


Wire 


Techalloy Wire 


This wire, available in flat and shaped 
cross-sections, has been annealed and 
cleaned and then rolled with extreme care 
on tungsten-carbide rolls to provide polished 
surfaces which are corrosion-resistant. 


For uses where Monel, nickel, In- 
conel, Inconel X, Incoloy, nickel- 
clad copper, and other similar wire 
materials are required. 


Aluminum 
Casting 
Alloy 


TENS-50 


Average sand-cast sections (1/8 to 3/4 inch 
thick) have an ultimate tensile strength of 
36,000 psi. When permanent molded it has 
a tensile strength of 50,000 psi and a 
tensile yield strength of 44,000 psi. 


Can be sand cast or permanent 
molded to give strengths compar- 
able to aluminum forgings. 


Wiping Cloth 


Tex-Pro 
Kwik Wipe 


This non-woven, lintless cotton wiping cloth 
will absorb nine to ten times its weight in 
water. 


It has been used successfully with 
water, oil, gasoline, kerosene, and 
mineral spirits. 


Die Lubricant 


Thermex C-35 


This die lubricant was developed for heavy- 
duty hammer forging operations. 


Use of the compound results in 
good metal flow in the die, less 
sticking of forgings, and relatively 
clean die surfaces. 


Seals 


TSI Machine Seals 


These O- and V-ring seals have square, 
round, or oval cross-sections and can be 
subjected to pressures up to 30,000 psi at 
temperatures of from minus 200 degrees F. 
to plus 425 degrees F. They are made of 
Teflon. 


They are used in the chemical, 
aircraft, and electronics industries, 
where corrosives such as fuming 
nitric acid may be used. 


Stainless-Steel 
Shafting 


Type A8 
Precision 
Ground 

Shafting 


This centerless-ground shafting is finished 
to a 10-micro-inch roughness value and has 
a tolerance of plus 0.0000 inch and minus 
0.0002 inch. 


Available in a range of sizes from 
1/32 to 1/2 inch. It can be used for 
instruments and precision parts. 


Cast Steel 


Utaloy Die Steel 


This gall-resistant, cast die steel, which is 
capable of heat-treatment, has a consistent 
critical hardness of 60 to 62 Rockwell C. 


Developed to replace more expen- 
sive forged steels for punch and 
die applications. 


Vibration 
Damper 


Vibracork 


This material, available in two variations, 
one for loads from 1500 to 4500 psf and 
the other from 4500 to 8500 psf, resists 
oil, water, and acids and may be used 
continuously at a temperature not exceed- 
ing 180 degrees F. 


For controlling vibration, shock, 
and noise on machinery. 


Nickel-Chromium 
Alloy 


W-545 


A vacuum-melted alloy that retains its 
strength at temperatures up to 1350 degrees 
F. It is non-magnetic and has a high yield 
strength. 


High-temperature uses include 
turbine wheels, couplings, shafts, 
etc., in missiles and turbines. Low- 
temperature applications include 
retaining rings and wedges for 
electrical apparatus. 


Lubricant 


Warco Coupling 
Lubricant 


A lubricant for threaded assemblies where 
high-pressure shock loading and high tem- 
peratures prevail. It is non-melting and has 
high adhesive powers. 


It is recommended for drill col- 
lars, tool joints, drill tubing, drill 
couplings, and tool-bit threads. 
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MATERIAL TRADE NAME 


Parting 
Compound 


White Stop-Oft 


This material, which acts as a parting com- 
pound, may be applied by brushing, dip- 
ping, or spraying. The residue which re- 
mains may be removed by air-blasting or 


brushing. 


“APPLICATIONS 


To prevent the brazing of not-to- 
be-brazed mating surfaces during 
furnace brazing operations. 


Fire X-8 
Extinguisher 


A dry granular material which, when placed 
on metallic fires, extinguishes them. 


In addition to its use as a fire 
extinguisher it is used as a packing 
material to prevent fires, and as 
an additive to scrap piles for the 
prevention of spontaneous com- 


bustion. 


Acoustica Ultrasonic Cleaner No. 715— 
Acoustica Associates, Inc., Dept. 
No. 715, 26 Windsor Ave., Mineola, 


Alcoa Alloy 5456—Aluminum Company 
of America, 1501 Alcoa Bldg., Pitts- 
burgh 19, Pa. 


Alcoa Alloy X385—Aluminum Com- 
pany of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. 


Alcoa Alloy X5454—Aluminum Com- 
pany of America, 1501 Alcoa Bldg., 
Pittsburgh, 19, Pa. 


Alcoa Aluminum Stair Tread—Alumi- 
num Company of America, 1501 Al- 
coa Bldg., Pittsburgh 19, Pa. 


Alfenol—Hamilton Watch Co., Metals 
Processing Section, Lancaster, Pa. 


Almanite—Meehanite Metal Corpn., 
714 North Ave., New Rochelle, N. Y. 


Ampco-Braz Flux No. 2—-Ampco Metal, 
Inc., 1745 S. 38th St., Milwaukee 46, 
Wis. 


Ampco-Trode 160—Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee 46, Wis. 


Anchor No. 302—Anchor Metal Co., 
Inc., 966 Meeker Ave., Brooklyn 22, 


APM Alloys M257, M430, and M470— 
Aluminum Company of America, 
1501 Alcoa Bldg., Pittsburgh 19, Pa. 


ASC Micro-Shim Stock—American Sil- 
ver Co., 36-07 Prince St., Flushing 
54, N. Y. 


Beechem Layout Fluid—Beechem Lab- 
oratories, 1102 W. State St., St. 
Johns, Mich. 


Boltaflex 500—General Tire & Rubber 
Co, Akron, Ohio. 
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Bondmaster G458—Rubber & Asbestos 
Corpn., Dept. P, 225 Belleville Ave., 
Bloomfield, N. J. 


BR-4—Latrobe Steel Co., Latrobe, Pa. 


Brilok Nylon Stop-Nut—Byrd Plastics, 
Inc., 2953 W. 12th St., Erie, Pa. 


Color-Plast—General Gasket Inc., 
Middletown, Conn. 

Cramolin—Caig Laboratories, 46 Stan- 
wood Road, New Hyde Park, N. Y. 


Crown Toolmaker’s Ink—Crown Indus- 
trial Products Co., Dept. MYN, 713 
Amsterdam St., Woodstock, III. 


Crucible B-120VCA, C-105VA, 
C-115AMoV-—Titanium Division, Cru- 


cible Steel Company of America, 
Midland, Pa. 


Custom Lube 101L—Custom Lubricant 
Co., 743 Dwight Way, Berkeley 10, 
Calif. 


D.E.R. 332, 331, 334—Dow Chemical 
Co., Midland, Mich. 


Devcon WR—Devcon Corpn., Danvers, 
Mass. 


Eastman 910 Adhesive—Eastman Chem- 
ical Products Inc., Kingsport, 
Tenn. 


EC-1368—Adhesives, Coatings & Seal- 
ers Division, Minnesota Mining & 
Mfg. Co., 423 Piquette Ave., Detroit 
2, Mich. 


Eccobild 121, 127, 420, 470, 430, 490— 
Emerson & Cuming, Inc., 869 
Washington St., Canton, Mass. 


Enbond Z and Enbond BR—Enthone 
Inc., 442 Elm St., New Haven, Conn. 


Esbec No. 234—Esbec Barrel Finishing 
Corpn., 18 Beech St., Byram, Conn. 


Fast-Line—Optical Gaging Products, 
Inc., Rochester, N. Y. 


Foamsil—Pittsburgh Corning Corpn., 
One Gateway Center, Pittsburgh 22, 
Pa. 


Froil—Octagon Process, Inc., 33 Bank 
St., Staten Island 1, N. Y. 


Galvinoleum—Rust-Oleum Corpn., 2799 
Oakton St., Evanston, Ill. 


General Electric Fluid 81743—Silicone 
Products Department, General Elec- 
tric Co., Waterford, N. Y. 


Grades ETR Grease B and ETR Grease 
D-Shell Oil Co., 50 W. 50th St., 
New York 20, N. Y. 


Graphilm Industrial Lubricant No. 702 
—Charles Pettinos, Inc., 1 E. 42nd 
St., New York 17, N. Y. 


Gulfcut Heavy-Duty Soluble Oil—Gulf 


Oil Corpn., Gulf Bldg., Pittsburgh, 
Pa. 


Gulton Ceramic Coating Process— 
Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. 


Hardsteel HD-27M—Black Drill Co., 
1400 E. 222nd St., Cleveland 17, 
Ohio 


Haynes Metal Ceramic LT-1, LT-1B, 
Lt-2—Haynes Stellite Co., Kokomo, 
Ind. 


Hedervan—Latrube Steel Co 


Latrobe, 
Pa. 


Epofil B-1—Furane Plastics Inc., 4516 
Brazil St., Los Angeles 39, Calif. 


HY-80 and T-l—United States Steel 
Corpn., Pittsburgh 30, Pa. 
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J-1300—Metallurgical Products Depart- 
ment, General Electric Co., 11177 
Eight Mile Road, Detroit 32, Mich. 


Johnson’s Wax-Plate No. 6143—S. C. 
Johnson & Son, Inc., Racine, Wis. 
Kano Kroil—Kano Laboratories, 1000 
S. Thompson Lane, Nashville 11, 

Tenn. 


Kenface—Kennametal Inc., Latrobe, Pa. 


Kenplate—Kennametal Inc., Latrobe, 
Pa. 
Keystone 122C-5X—Keystone Lubri- 


cating Co., 3100 N. 21st St., Phila- 
delphia, Pa. 


Krylon—Krylon, Inc., 18 W. Airy St., 
Norristown, Pa. 


Lankote 200-H—J. Landau Co., Carl- 
stadt, N. J. 


Lexan—Chemical Development Depart- 


ment, General Electric Co., Pitts- 
field, Mass. 


Lorco 3X—Lord Chemical Corpn., 
2068 S. Queen St., York, Pa. 


Lorco Lustre-All—Lord Chemical 
Corpn., 2068 S. Queen St., York, Pa. 


Lukens Nine Nickel—Lukens Steel Co., 
Coatesville, Pa. 


M & T Armorhide—Metal & Thermit 
Corpn., Rahway, N. J. 


Maraset Resin No. 639—Marblette 
Corpn., 37-31 Thirtieth St., Long 
Island City 1, N. Y. 


Metalset A4—Smooth-On Mfg. Co., 


572 Communipaw Ave., Jersey City 
4, N: j. 


Metex—Adhesive — Products 
1660 Boone Ave., 
N. Y. 


Corpn., 
New York 60, 


Milburn’s Ply No. 9 Liquid—Milburn 
Co., 3246 E. Woodbridge, Detroit 
7, Mich. 


Milford Precision Ground Flat Stock— 
Henry G. Thompson & Son Co., New 
Haven, Conn. 


MST 2.5Al-16V and MST-821—Mal- 


lory-Sharon Titanium Corpn., Niles, 
Ohio 


Nero-Zinc—Wagner Brothers Inc., 400 
Midland, Detroit, Mich. 


NewPro Grades S-35 and C-35—New- 
comer Products, Inc., Latrobe, Pa. 


Nicrobraz 150—Stainless Processing 
Division, Wall Colmonoy Corpn., 
19345 John R St., Detroit 3, Mich. 


Nilcor—Athenia Steel Co., National- 
Standard Co., Clifton, N. J. 


Nylatron GS—Polymer Corporation of 
Pennsylvania, 2140 Fairmont Ave., 
Reading, Pa. 


Oakite Composition No. 90—Oakite 
Products, Inc., 126 Rector St., New 
York 6, N. Y. 


Oakite Composition No. 190—Oakite 
Products, Inc., 126 Rector St., New 
York 6, N. Y. 


Oakite CrysCoat—Oakite Products, Inc., 
126 Rector St., New York 6, N. Y. 


Oakite Drycid—Oakite Products, Inc., 
126 Rector St., New York 6, N. Y. 


Oakite Liqui-Det—Oakite Products, Inc., 
126 Rector St., New York 6, N.Y. 


Octastrip 444—Octagon Process, Inc., 
30 Bank St., Staten Island 1, N. Y. 


O-Kni-Co—Ohio Knife Co., Dept. EE- 
77, Cincinnati 23, Ohio 


Plymaster V-2 and V-3—Rubber & As- 
bestos Corpn., Dept. P, 225 Belleville 
Ave., Bloomfield, N. J. 


Poly Epoxyn Solder—Co-Polymer 
Chemicals, Inc., 12350 Merriman 
Road, Livonia, Mich. 


Poly-Met—Clopay Corpn., Industrial 
Products Division, Clopay Square, 
Cincinati 14, Ohio 


Polypenco Nylon 101 and Polypenco 
Nylatron GS—Polymer Corpn. of 
Pennsylvania, 2140 Fairmont Ave., 
Reading, Pa. 


Protect-O-Metal No. 2—G. W. Smith 
& Sons, Inc., 1700 Spaulding Road, 
Dayton 3, Ohio 


Ray-Bond R-86001—Raybestos-Man- 
hattan, Inc., Bridgeport 2, Conn. 


Reticular Aluminum-Tin Alloy—Tin 
Research Institute, Inc., 492 W. 6th 
Ave., Columbus 1, Ohio. 


Rubbaweld—Rubba, Inc., 1015 E. 
173rd St., New York 60, N. Y. 


Ryertex-Omicron PVC—Joseph T. Ry- 
erson & Son, Inc., Box 8000-A, 
Chicago 80, Ill. 


Scotch-Weld Brand Bonding Films 
AF-200 and AF-201—Adhesives, 
Coatings & Sealers Division, Minne- 
sota Mining & Mfg. Co., 423 Pi- 
quette Ave., Detroit 2, Mich. 


Select B FM Oversize Ground—Special 
Products Division, Latrobe Steel Co., 
Latrobe, Pa. 


Sonite SC-2—Smooth-On Mfg. Co., 572 
Communipaw Ave., Jersey City 4, 
N. J. 


Specification Plate on ChromSteel— 
Apollo Metal Works, Dept. MYN, 
6650 S. Oak Park Ave., Chicago 38, 
Til. 


Spra-Carb—Walmet Corpn., 29900 
John R, Madison Heights, Detroit, 
Mich. 


Stressproof (with copper)—LaSalle 
Steel Co., 1420 150th St., Hammond, 
Ind. 


Techalloy Wire—Techalloy Co. Inc., 
Rahns, Pa. 


TENS-50—Navan Products, Inc., 1318 
Second St., Santa Monica, Calif. 


Tex-Pro Kwik Wipe—Textile Products 
181-189 Chestnut St., Newark 1, 


Thermex C-35—D. A. Stuart Oil Co., 
Ltd., 2727 S. Troy St., Chicago 23, 
Ill. 


TSI Machine Seals—Tri-Point Plastics 
Inc., 175 I. U. Willets Road, Albert- 
son, 


Type A8 Precision Ground Shafting— 
PIC Design Corpn., 477 Atlantic 
Ave., East Rockaway, N. Y. 


Utaloy Die Steel—American Foundry 
& Machine Division, Eimco Corpn., 
P. O. Box 300, Salt Lake City, Utah. 


Vibracork—Korfund Co., Inc., 48-39M 
32nd Place, Long Island City 1, 
N. Y 


W-545—Westinghouse Electric Corpn., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Warco Coupling Lubricant—Warren 
Refining & Chemical Co., 5151 Deni- 
son, Cleveland, Ohio 


White Stop-Off—Stainless Processing 
Division, Wall Colmonoy Corpn., 
19345 John R St., Detroit 3, Mich. 


X-8—Mercantile Metals, Inc., P. O. Box 
478, Carnegie, Pa. 
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Composite way construction of two different materials spells 


accuracy for sliding members in many machine tools. 


THE FLAT BEARINGS, or ways, of a machine 
tool are among its most critical elements. Fre- 
quently, the machine tool builder assigns their 
construction to a specialist like the Ohio Knife 
Co. Described here is the exacting procedure fol- 
lowed by this Cincinnati firm in making a way. 

Ohio Knife furnishes ways which are a com- 
posite of two materials pressure-welded together: 
The actual bearing surface is a cladding of hard- 
ened ball-bearing tool steel (SAE 52100), and 
the bulk of the cross-section is a backing of soft. 
mild steel. The way section in Fig. 1 illustrates 
this construction. This combination of materials 
is used for all styles of ways—vee, square, or other 
shape. 

Incoming bars or plates of both steels are 
flame-cut or sawed to a predetermined length. 
(During the processing, the composite is reduced 
in cross-section and elongated, as will be ex- 
plained.) Next, the tool steel and backing are 
heated simultaneously to 2300 degrees F. in sepa- 
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rate furnaces. The backing is removed from its 
furnace first, and a cleaning agent and then a 
welding compound are applied to the surface to 
be cladded. The tool-steel plate is next removed 
from its furnace, as is being done in Fig. 2, and 
placed on the backing. 

When both are aligned, a protective powder 
is sprinkled over them, and they are returned as 
a unit to one of the furnaces for several minutes. 
The work is then transferred to a 2500-ton press, 
seen in the heading illustration, and the two steels 
welded solidly together to form an inseparable 
bond. Should the design of the way require more 
than one surface to be cladded, the steps thus far 
described are then repeated for each new clad- 
ding until the build-up has been completed. 

At this point, the way is considerably shorter 
in length and heavier in cross-section than is re- 
quired in the finished product. It is now prepared 
for hot rolling, which process serves to refine the 
grain structure while reducing its mass and elon- 
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gating it. An added advantage of this method is 
that it is possible to build ways for even a rela- 
tively long machine tool bed, since the material is 
initially short enough to be accommodated in the 
furnaces and the welding press. What is more, 
the relatively small amount of tool steel used, in 
comparison to the cross-section, offsets the cost 
of forging and rolling. 

Before being rolled, the work again enters a 
furnace, where it is held at high heat, 2300 de- 
grees F., to give the tool steel the same plasticity 
as the backing. Then the way is brought to the 
rolling mill. 

This equipment is a single-stand reversible 
mill. A view from the entry end appears in Fig. 3. 
In going through the mill, the work passes be- 
tween two pairs of rolls—one horizontal and one 
vertical—which reduce its cross-section. The de- 
sired reduction is obtained in a series of passes 
back and forth, the spacing of each roll pair being 
shortened before each pass. 


Fig. 1. (Above) The tool- 

steel bearing surface and 

the mild-steel backing of 

this V-way can be seen in 
the broken end. 


Fig. 2. (Right) The tool- 
steel strip is removed from 
its furnace and aligned 
with the backing, which 
previously has been re- 
moved from 


its furnace. 


Allowed to cool in air, the composite is an- 
nealed at 1600 degrees F. for four hours in one 
furnace, then at 1425 degrees F. for a similar 
period in a second furnace. The annealing re- 
moves the bulk of the hardness and strain de- 
veloped during the cladding and rolling steps. 

Next, about 3 inches is trimmed from each end 
of the way. A multiple-roll straightening opera- 
tion follows. As the work passes back and forth 
between the rolls, the cold-working flexes the 
material and stress-relieves it further. 

Sides and edges of the way are now machined 
oversize. In addition, any required relief area, 
tongue, or shoulder for a keeper strip is roughed 
out, either by planing or milling; and any holes 
needed through the tool-steel area are now 
drilled. 

For the subsequent heat-treating, Ohio Knife 
immerses the ways in a molten salt bath, followed 
by a brine quench. The way shown in Fig. 4 is 
about to be lowered into the bath. The liquid salt 
is circulated like boiling water around the work, 
which reaches a temperature of 1450 degrees F. 

After the quench, the way is tempered in a gas 
furnace at 350 degrees F. for four hours. Hardness 
of the clad surface is now 64 to 66 Rockwell C. 
This degree of hardness, in combination with the 
high quality of the tool steel used, maintains the 
precision of the machine tool for many years. The 
backing, because of its low-carbon content, is un- 
affected by the heat-treatment, and remains soft. 

At this time, only 0.020 inch of excess metal 
remains on the way surfaces, so an important 
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Fig. 3. The composite, 
which is welded together 
under heat and pressure, 
enters the rolling mill, 53 
where it will be refined, Bs 
reduced in cross-section, 
and elongated. 


Fig. 4. The composite is 
about to be lowered into 
the molten salt bath for 
the first stage in its heat- 
treatment. 


Fig. 5. Any distortion de- 
veloped in heat-treating is 
removed by this straight- 
ening operation prior to 
the finish-machining. 
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Fig. 6. This V-way is sup- 

ported on a magnetic chuck 

for the grinding of its tool- 
steel bearing surfaces. 


straightening operation is in order. A number of 
crews perform this work, which is largely an art. 
In Fig. 5, a crew straightens a way on a 75-ton 
press. 

Backing surfaces can now be finished by mill- 
ing or planing. Finish cuts are also taken on 
tongues, shoulders, and keyways. Holes are drilled 
to size. 

Face grinding the composite is the next step, 
as in Fig. 6. Work is roughed to within 0.006 inch 
of size, then finished on large surface grinders, 


frequently to tolerances of plus or minus 0.0002 
inch. Specially built magnetic V-blocks, fixtures, 
and sub-plates are used for supporting the work. 
Trunnions at each end of the fixtures permit them 
to swivel to present different surfaces of the way 
to grinding wheel. (The company makes all its 
own magnetic blocks. These are ground to a tol- 
erance of plus or minus 0.00005 inch in order to 
be matched in a set.) Processing is now com- 
pleted, and after careful inspection, the way is 
ready for shipment. 


Stainless-steel segments of a 
nuclear fuel element are seen 
being automatically welded 
at the recently opened Gen- 
eral Engineering Laboratories 
of Alco Products, Inc., Sche- 
nectady, N. Y. Among current 
research projects at these fa- 
cilities is a study of new ways 
for welding stainless-steel 
parts of heat exchangers. 
Also, an inexpensive method 
of applying stainless-steel 
cladding to carbon steels for 
use in nuclear and chemical 
work has been developed. 
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Camera highlights of some interesting opera- 

tions performed in various metalworking plants 

throughout the nation by unique applications 
of machines and tools 


BIG BOY —This 98,700-pound rotor being readied 
for shipment at Schenectady, N. Y., is part of 
$5,500,000 worth of electrical apparatus Interna- 
tional General Electric is providing for Cia. Fun- 
didora Iron & Steel of Monterey, Mexico. The 
electrical system will go into the first automatic 
card-programmed mill operation in the Mexican 
steel industry. The rotor, for a rolling-mill motor, 
is being lowered into place on a flatcar. 


RECORD BREAKER—Aluminum Company of America, 
Lafayette, Ind., cast this 24,000-pound ingot for 
the Thiokol Chemical Corporation, a manufac- 
turer of rocket-engine propellants. Believed to be 
the largest of its type, the huge cylinder is cast of 
alloy 2014, is 205 inches long and 38 1/2 inches in 
diameter. It will be fabricated into a part that 
could help improve power and performance of 
missiles and rockets soon to be launched. 


AROUND 
x 


INTERRUPTED CUT-A seg- 
mented master gear for a 
large, hospital X-ray ma- 
chine receives an_ inter- 
rupted facing cut at the 
Ohio Gear Co., Cleveland. 
Requiring an accuracy of 
plus 0.001 inch, minus 
0.000 inch, the 25 1/4-inch 
diameter iron casting re- 
ceives ten separate machin- 
ing operations in a single 
chucking. The gear is held in 
a counterbalanced fixture on 
a Warner & Swasey saddle 
type turret lathe. 


SCRAP RIBBON—At the Beall 
Pipe & Tank Corporation, 
Portland, Ore., a Carmet 
CA-610, indexable insert tool 
removes excess metal from 
the bead of welded pipe as 
it leaves a continuous type 
mill. The scrap ribbon is 
automatically wound on a 
spool as the pipe is formed 
at about 55 feet per minute. 
Tool life amounts to 10,000 
feet of pipe per cutting edge. 


CONTINUOUS CASTING—At 
the American Brass Co., An- 
sonia, Conn., copper-base al- 
loy billets and rolling-mill 
slabs in lengths up to 12 feet 
are cast in a _ continuous 
process. Molten metal flows 
from electric furnaces to 
Lobeck casting machines. 
a The molds are water-jacketed 

ee: and bottomless. As the so- 

a lidified metal leaves the bot- 
tom of the molds, the tops 
are continuously filled with 
molten metal. The predomi- 
nantly longitudinal solidifi- 
cation prevents piping and 
internal stresses, it is claimed. 
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Talking With 


Sales Managers 


BERNARD LESTER 


“MY TOUGHEST JOB is to bridge the gap be- 
tween the sales engineer in the field and myself. 
Although it’s a lot easier to travel and communi- 
cate than ever before, we are more separated in 
our thinking and interests than we used to be. 
Sales management as well as selling has gotten 
terribly mechanized.” 

This grievance, lately expressed by the sales 
manager of a growing equipment concern, 
touches on a sweeping trend in the relationship 
between manager and sales engineer that all of 
us should heed. Mechanized, impersonal control 
is bound to be destructive when applied to in- 
dividuals—especially those at work on sales. 

There are basic sources of this trend. The sales 
force grows in size and spreads out to scattered 
locations so as to be near customers’ plants. At 
the same time, the average sales engineer's atten- 
tion narrows, through specialization, into fewer 
channels of work. So we resort more and more to 
ticker-tape control. Systems are set up that clas- 
sify, package, and decorate ideas and then load 
them on the conveyor belt that leads to each 
sales engineer. Here they are quick to pile up on 
his desk or in his files awaiting odd moments that 
never arrive. “Parkinson’s Law,” a current satire 
on business, points out that work is stretched out 
to absorb available time, and subordinates are 
multiplied at a fixed rate regardless of the work 
to be done. How true! 

The sales manager is not the only one in the 
clutch of conformity. The craze for training man- 
agers according to a pattern is moving ahead so 
fast that we find a hierarchy of those schooled 
in decision-making and skills of command who 
have never had the opportunity to gather wisdom 
by doing. Learning the “what-to-do” formula and 
how to apply it diplomatically ranks high at pres- 
ent as a feature of executive development. 

In the sales sphere, with decreased occasion 
for man-to-man contact between manager and 
sales engineer, we rely too much on classifying 
and dispensing ideas through mass media. We 
reiterate the importance of meeting or exceeding 
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Management Consulting Engineer 


Is Sales Management Getting Too Impersonal? 


the bogey of a fixed sales level rather than help- 
ing the individual sales engineer to develop ori- 
ginality and proficiency in the many ways of 
reaching it. To renew the personal relationship, 
we resort to group meetings and “shirt-sleeve” 
sessions. These attempts to increase enthusiasm 
sometimes border on the burlesque. We rush out 
to the salesman to “sit down and talk things 
over.” Too often this “talk” proves to be a race 
regulated by a stop watch. 

What will bring manager and sales engineer 
closer together, diminish “system control,” and 
augment individuality and ingenuity? The follow- 
ing suggestions may be fitting: 

Of initial importance is the readjustment of 
the objectives of many sales engineers. Sales- 
bogey figures are only symbols of quantity re- 
lated to time. Nothing should take precedence 
over ideas—fresh conceptions—of how our equip- 
ment and services can lead the customer to profit. 
These ideas can be presented more convincingly. 

Get rid of the concept that there is but one 
best way to make a sale, and that this alone will 
succeed. Technology is far too complex to be 
satisfied with pat answers, for answers only lead 
to more questions. 

Examine regulations and systems critically, but 
don’t confuse these with policies and plans. We 
venture you will find rules and regulations that 
crimp individual imagination and responsibility. 
Don't imitate the red tape so often found in gov- 
ernment bureaus. 

How about compensation? Incentives for in- 
creasing dollar sales abound, but what are your 
rewards for fresh ideas whose value may even 
exceed that of actual orders? Suggestion systems 
have worked out well in the fields of technology 
—how about in sales? 

No, the advance of industry does not permit 
the former close personal contact between man- 
ager and men. It does provide a greater opportu- 
nity for assisting in the growth of sales engineers, 
if we lift our sights, lop off system control, and 
set up incentives for original thinking. 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Vise Jaws Self-Adjusting for Multiple Parts 


C. Anprews, Dayton, Ohio 


Occasionally, the milling of three or more parts: 


at one time is advantageous. Self-adjusting vise 
jaws for simultaneously holding three cylindrical 
work-pieces of slightly different diameters are 
here illustrated. These special jaws are easily 
attached to a machinist’s vise by cap-screws. 
Fixed jaw A, shaped as shown, has three ver- 
tical, 90-degree V-grooves. Movable jaw B is 
equipped with three horizontal plungers C situ- 
ated opposite the V-grooves, and on closing the 
vise each work-piece D is clamped in one of the 
V-grooves by a plunger. Plungers C move in and 
out to take care of variation in part diameter. 


This small movement is compensated automat- 
ically by a lateral adjustment of the angle-faced 
plungers E. Pins F serve to transmit motion from 
plunger to plunger. These pins are mounted in 
clearance holes to permit the movement of the 
plungers. Plate G is removable to permit lubrica- 
tion of the moving parts. 

When the vise jaws are assembled for use, pins 
F, should be in the center of their clearance 
holes. This is accomplished by adjusting the two 
large slotted set-screws H and moving plungers C 
in or out as necessary. Retaining screws J should 
be replaced temporarily by longer screws which 


Designed for holding multiple parts, these vise jaws automatically adjust 
to slight size variations in the work-pieces. 
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can be used to clamp plungers C in place after 
they are properly adjusted. The clamping ends 
of the three plungers should then be ground true 
and parallel to the face of the jaws in one setup. 
After inserting retaining screws J, the jaws are 


When using a bored hole as a datum, the sim- 
ple levelling arrangement here illustrated may 
prove effective in the setting up of rough or ir- 
regular work-pieces for machining. The device 
employs a spirit level and is applied either di- 
rectly to the part or indirectly through the use 
of an auxiliary mounting. 

The body of the device is illustrated at A in 
Fig. 1. It is a cylindrical rod of casehardened steel 
that has been ground to have an outside diameter 
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Device for Levelling Bored Parts 


W. M. Hatuinay, Southport, England 


Fig. 1. Details of plug mounting for spirit level that permits easy setup of parts 
from bored holes. Spring-loaded plungers (J) keep device aligned with hole. 


Fig. 2. Part held in machine vise is tested for levelness. Special bar (M) 
adapts the device for setting up thin, flat work in a lathe chuck. 


attached to a machinist’s vise K for milling work- 
pieces with cutter L. Although these vise jaws 
were designed to hold three parts, redesign for 
additional plungers and pins will increase the 
part-holding capacity. 


of about 1/8 inch less than the smallest hole in 
the work being used as a datum. The length of 
the rod is approximately one and one-half that of 
the hole. A rectangular slot B is milled along and 
parallel to one side of the rod, extending about 
two-thirds the length of the part. A square step C 
is formed at the end of the slot. 

Flat D is machined into the other end of the 
rod and diametrically opposite the slot. This flat 
extends almost to step C, which is located on the 


| 
« | 


underside. A dovetail groove E is milled centrally 
along the width of the flat. The two long sides 
of the base F of a spirit level G are filed at an 
angle to be a light press-fit into the dovetail 
groove. To reduce the weight of the device, a 
large-diameter, blind hole H is drilled into this 
end of the rod. 

Two hardened steel plungers J slide freely 
within holes bored diametrically through the 
right end of the rod. These plungers are situated 
a considerable distance apart and are perpendicu- 
lar to the base of the slot. The end of each plunger 
projects about 1/4 inch out of the rod and is 
rounded hemispherically. A light coil spring K 
bears against the head of each plunger to force 
it outward. Each spring, in turn, acts against a 
threaded plug L that is screwed into the lower 
end of the guide hole. 

The way the levelling device is employed to 
align a work-piece X that is gripped in a vise 
is shown at the left in Fig. 2. The part of the 
rod extending beyond the spirit level is simply 
inserted into the hole in the casting before the 
latter is gripped in the vise of the machine. Rod A 
is placed so that slot B is at the lower side of the 
hole and step C abuts the front end face as 
shown. The edges of the slot bear evenly against 
the side of the hole to prevent the rod from turn- 
ing easily. When the device is inserted into the 
casting, the spring pressure on the depressed 
plungers serves to hold the rod firmly in align- 
ment with the center axis of the hole. 

The casting is then clamped in the vise on 
the unmachined surfaces and adjusted until the 
spirit level indicates a truly horizontal setting. 
Care should be taken to avoid closing the vise 
jaws on a very uneven surface or on high spots. 

Another application of the levelling device is 
depicted at the right in Fig. 2. In this case, it is 
employed to check the setup of a large-diameter, 
rough, ring casting held in a lathe chuck for bor- 
ing and facing. It will be noted that the illus- 


trated casting is narrower than the widths of 
steps on the chuck jaws. The work-piece, there- 
fore, cannot be positioned against the jaws for 
facing. 

Ordinarily, four blocks of identical height 
would be inserted behind the work-piece—one at 
each jaw. Blocks of this kind are rarely at hand 
when required and are difficult to manipulate 
and retain in position behind the work-piece until 
a tight grip is obtained on the casting. 

One adaptation of this device that avoids these 
setup difficulties is comprised of the complete 
levelling gage and a hardened and ground rec- 
tangular steel bar M. The sides of the bar are 
ground flat and parallel to each other. Being long 
enough to extend across the full diameter of the 
largest ring casting to be machined, the bar is 
bored somewhere near the center of the length 
to receive the cylindrical rod A. The hole must 
be machined perpendicular to the bar sides. 

When the attachment is inserted, the foremost 
plunger J holds the levelling device firmly in 
position. The width of bar M need only be about 
one and one-half times the outside diameter of 
the rod. To reduce the weight of the bar a slot is 
machined into the front side. This slot extends 
almost the full length of the member, but is ter- 
minated close to each side of the hole, as indi- 
cated by the broken lines. 

In use, the casting is first lightly gripped in 
the four-jaw chuck and allowed to project a dis- 
tance sufficient for machining. The bar with the 
levelling device mounted is placed, preferably in 
a vertical position, against the face of the work- 
piece. Then the casting is tapped at top or bot- 
tom until the spirit level shows a horizontal set- 
ting. The chuck and work-piece are revolved by 
hand about a quarter revolution to make a second 
similar check, with bar M again held in the ver- 
tical position. When the level records the hori- 
zontal settings at both positions, the casting will 
be gripped true. 


Forging-die cavities are now being sunk in 
Stellite by the Elox electrical discharge proc- 
ess. Previous normal practice was to weld Stel- 
lite only at sharp corners and wear points. 
Now, this material is welded to the entire die, 
and an electrode sinks the cavity in 75 per 
cent or less of the mechanical process-time 
requirement. A master cavity is used to cast 
the electrode, which is made of Elomet (a zinc 


and tin alloy) and which conforms to the die 

contour. The forging die (right) produced 

20,000 pieces before being reworked (left). 

“Stellited’’ dies have been displaying as much 

as five times the wearing qualities of conven- 
tionally made dies. 
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JIGS AND FIXTURES used on resistance-weld- 
ing machines, while fairly simple to construct, 
have certain peculiarities with which the designer 
has to be familiar. They differ from ordinary jigs 
and fixtures principally in the materials from 
which they are made and the circumstances 
created by the presence of a welding current. 

Aluminum bronze or its equivalent is used for 
fixture bases, arms, clamping devices, and stops. 
It is also used for elements of a jig or fixture 
which are close to, or part of, an electrical conduc- 
tor where strength or wearing property must be 
superior to that obtainable from brass, copper, or 
other non-ferrous, non-magnetic materials. 

Aluminum and its alloys should be used where 
it is necessary to conserve weight. However, 
aluminum should not be used for actual current- 
carrying parts, because oxidation will develop 
eventually at the joint or clamp of an aluminum 
conductor and sometimes be the source of serious 
trouble. 

Non-magnetic cast iron is used frequently for 
parts of a jig or fixture near or in the magnetic 
field of the welder. It is cheaper than aluminum 
or bronze and slightly stronger than ordinary 
cast iron. Fixture bases, frames, and machine 
arms are frequently made of this material, some- 
times known as nickel iron. 

Copper is mentioned last, since it is the most 
familiar. Its importance in resistance-welding jigs 
and fixtures is comparable to that of iron and steel 
in the jigs and fixtures for other machine tool 
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Designing Jigs and 
Fixtures for 
Resistance-Welding 


INMON V. HALE 


operations. Rolled copper in flats and rounds, 
cast copper, and hammered or forged copper are 
indispensable. Copper tubing, or stainless- or 
seamless-steel, high-strength annealed tubing 
cast into copper, should be used wherever possi- 
ble for water cooling, since holes drilled in cop- 
per castings usually permit water leakage that is 
difficult to stop. 

Frequently, it is necessary to alter a welding 
machine in some way to better adapt a jig or fix- 
ture for the desired welding method. Rocker-arm 
spot welders can be easily converted for a small 
butt-welding job by substituting simple work- 
holding clamps for the electrodes. For a short 
seam-welding job, the upper or lower electrode 
can be replaced by a roll or roll segment. These 
spot welders cannot, however, perform flash-weld- 
ing or projection-welding satisfactorily. 

Motor-driven air- or hydraulically operated 
press type welders can be readily changed for 
projection-welding or spot-welding by simply 
altering the electrodes. It is essential that all pro- 
jection-welding electrodes be located directly on 
the center line of pressure application, and that 
the lower arm be sturdy enough to avoid deflec- 
tion. Press type welders cannot be readily con- 
verted for flash-welding or seam-welding. 

Butt welders and flash welders can each per- 
form the work of the other. Converting them is 
more a method of operating than any real change 
in the machine structure or controls. Standard 
seam welders can produce either straight or cir- 


cular seams, but are not easily adapted to other 
types of resistance-welding. 


Some Rules for the Designer 


1. Keep All Magnetic Materials out of the “Loop.” 


By “loop” is meant the gap surrounded by the 
upper and lower arms, the electrodes, and the 
machine base housing the transformer. This gap 
is an intense magnetic field. Iron or steel placed 
in it attracts the magnetic lines, and sometimes 
even melts. Ferrous metal in the loop chokes the 
available welding or heating current back from 
the electrodes, reducing the welder’s efficiency. 


2. Keep the Loop as Small as Possible. 


Too big a loop often causes poor results in set- 
ting up fixtures. Frequently, a machine with a 24- 
inch loop is used where one with a 12-inch, or 
smaller, loop may be better. Also, the over-all 
height of the fixtures should be kept to a mini- 
mum. All this again increases welder efficiency 
and makes it possible to handle jobs which may 
seem too heavy for the machine, thus eliminating 
excessive losses from greater reactance and a 
lowered power factor. 


3. Make All Electrodes Easily Replaceable, and 
Water-Cool Them Close to the Tip. 


Standard electrode tips can be used for most 
spot-welding fixtures. These tips are readily ob- 
tained and inexpensive to replace. The inlet 
water tube should be not less than 3/16 to 3/8 
inch inside diameter, depending on the job. 


4. Insulate All Gage Pins, Clamps, Locators, and 
Index Pins. 


Where locating pins touch the work, they must 
be insulated from the current-carrying plate or 
fixture base by being pressed into a fiber, Bake- 
lite, or other such non-conductor sleeve, which in 
turn, is pressed into the fixture base. If a gage pin 
or stop touches both parts being welded, it should 
be easily replaceable, because current shunted 
across the pin has no respect for the hardest of 
alloy steel, and will pit and burn it. Some fair 
results have been obtained by chromium-plating 
the pins to prolong their life. 


5. Provide Ample Cross-Section to Current-Car- 
rying Members, and Run Them Close to the 
Electrodes. Use as Few Breaks or Connections 
in the Circuit as Possible. 


Welding current is extremely high in ampere 
capacity and carries from 3 to 20 volts, depending 
on the machine and the job. Conductors can 
carry only a limited current, depending on the ma- 
terial of which they are made and their cross- 


section. If the current is too great, excessive volt- 
age drop and increased resistance will result. The 
fixture may then be useless unless the conduc- 
tors can be enlarged. And again, if the current- 
carrying part of the fixture is built up of many 
sections, the reduced effective current at the weld 
(through losses in passing the current from sec- 
tion to section) will lower operating efficiency 
and create costly service and maintenance 
charges. 

To calculate the size of the conductor cross-sec- 
tion, these current densities, based on a 50 per 
cent duty cycle (speed of operation), are recom- 
mended: for rolled copper sections, up to 1800 
amperes per square inch: for cast copper sections, 
up to 1500 amperes per square inch. Water cool- 
ing of either material practically doubles its 
capacity. Conductors made of other non-ferrous 
material can be used, provided their cross-section 
is large enough. 

A low-duty cycle allows more current to be car- 
ried per square inch of conductor cross-section 
than a high-duty cycle. Where breaks or connec- 
tions have to be made, the clamping surfaces 
must be at least twice the area of the cross-sec- 
tion. They should be scraped smooth and paral- 
lel, and bolted together solidly. 


6. Protect Slides, Bearings, Index Pins, Adjusting 
Screws, and Locating Devices from Flash. 


This precaution is particularly necessary on 
flash welders, although on spot and projection 
welders some flashing is inevitable. Where two to 
four thousand welds are being made per hour, 
flashing can cause considerable trouble by arcing 
across insulated pins to produce a direct electrical 
short, or by fusing machine slides and making 
repairs necessary. 


7. Provide Adjustment for Electrode Wear. 


Most electrodes for spot-welding are pure cop- 
per. In a production run, they wear down, and 
eventually fail to maintain a pressure contact 
with the work. They then must be adjusted 
either by raising the entire lower arm or fixture, 
or be replaced with re-faced or new electrodes. 
Not only must electrode adjustment be provided 
to maintain a constant pressure contact, but 
stops, gage points, and pins must be large enough 
to function at both the original and the worn- 
down electrode height. 


8. Consider the Welding Pressure. 


Fixture design should be such that the upper 
and lower electrodes are parallel and resist de- 
flection under the final welding pressure. If nec- 
essary to projection-weld at a slight angle, the 
projection should be elongated in the direction of 
the possible slide. Flash-welding clamps should 
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be designed to clamp the work with at least dou- 
ble the final pressure, to prevent slippage and as- 
sure good electrical contact. In rocker-arm ma- 
chines, the welding height, or point where the 
electrode touches the work, should be in direct 
horizontal line with the fulcrum point of the arm, 
so that no slipping or wiping of the electrodes on 
the work happens when pressure is applied. 


9. Make Welding Safe and Easy. 


Ease in loading and unloading the work must 
be considered. One feature of welding fixtures is 
that they must be designed to accommodate the 
loading of two or more separate parts that be- 
come, as a result of the welding operation, a 
single part that can still be unloaded properly. 
The danger to the operator from electrical shock 
when loading and unloading is remote, provided 
there is no primary short in the machine. 

The secondary current, or welding current, is 
of low voltage and is entirely safe, even though 
the secondary circuit is unprotected. However, 
for the operator's protection, only one side of the 
secondary circuit—either above the upper elec- 
trode arm or below the fixture base—should be in- 
sulated from the base of the machine. Also, the 
machine should be grounded so that if a primary 
short develops in the transformer or controls, it 
will be positively grounded through the machine 
and not through the operator, as would happen if 
both sides of the secondary circuit were insulated 
from the machine base, and the operator were 
touching both electrodes or their supports. 
Guards on hand-loaded electrode dies give added 
protection to the operator. The use of two control 
buttons that must be pushed by both hands of the 


operator is a simple means of assuring absolute 
safety. 


10. Make the Jig or Fixture Suit the Job and 
Machine. 


The machine to be used and the quantity and 
size of the work bear directly on the type of fix- 
ture. Once the welding method is determined, 
the work should be examined carefully to provide 
for sufficient electrode surface and clearance. 
Welds must be in the best possible position, 
specified material must be weldable, and provi- 
sion must be made for clamping and gaging. Fur- 
ther, allowances for flash-off have to be included. 
Projections should be of correct size and shape, or 
the right amount of lap used. If possible, sample 
welds should be made and tested before the jig 
or fixture is designed and built. 


11. Provide Sufficient Water Cooling. 


Often, water cooling is neglected, and only 
brought to attention when overheating, excessive 
electrode wear, or transformer burn-out develops. 
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On a high-production job, where the electrodes 
are welding with each stroke of the machine, 
running continuously, a separate water-cooling 
line should be provided for each electrode. The 
system should include a sight drain-pot which 
can be inspected frequently to assure a flow of 
cool water. Regulating valves permit flow-rate 
adjustment, and thus conserve water. 

There are various methods of water cooling. A 
flood system involving a constant external flow of 
water into a drain pan is very efficient, particu- 
larly for seam- or line-welding. Troughs cast in 
the sides of a fixture support give a greater cool- 
ing surface than does a drilled hole. Piping inte- 
grally cast in copper sections should be used 
where bends in the path are necessary. 

If small jigs are to be handled frequently. 
several of them should be available, so that they 
can be interchanged at intervals, and thus 
allowed to cool sufficiently for handling. Weld- 
ing completely under water is always possible, 
but care should be taken to provide a suitable 
container so that the water will not splash over 
the operator or floor. 


Changes in Forging Sizes and Materials 


A study prepared for a booklet on forge-shop 
modernization, by Chambersburg Engineering 
Co., Chambersburg, Pa., shows some interesting 
changes that have taken place in forging materi- 
als and the size of forgings in the last ten or 
twelve years. In the late 1940's and early 1950's, 
stainless-steel alloys were the toughest materials 
available commercially in large quantities. The 
wide use today of alloys like titanium, niobium, 
thorium, zirconium, and other improved alloys 
developed largely since that time is presenting 
new forging problems. This is due to their greater 
resistance to deformation and their narrow range 
of forging temperatures. Coincident with this 
change in materials is an increase in the size of 
forgings. 

These changes are reflected in the size of forg- 
ing hammers sold in this period. For example, 
in the field of gravity drop-hammers, in the 
period 1947-1951, hammers of 1200 pounds and 
under accounted for 30 per cent of the com- 
panies’ sales. During the period 1952-1956, ham- 
mers of 1200 pounds and under accounted for 
only 5 per cent of sales. In the 2000-pound class, 
however, sales were 22 per cent in 1947-1951, and 
25 per cent in 1952-1956. The sales of hammers in 
all weight classes over 2000 pounds increased in 
the 1952-1956 period. 
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Punched Tape Speeds Code-Rod Drilling 


One model of a wire printer employed for recording results of data-processing 

equipment has thirty code rods each with over 1100 holes accurately arranged 

in a different pattern. A special tape-controlled drilling machine produces all 
the holes required in any specific rod in about fifteen minutes. 


P. L. SMITH, Associate Engineer and 
H. J. BAXTER, Electrical Engineer 


International Business Machines Corporation 
Endicott, N. Y. 


AMONG MACHINES for rapid and precise drill- 
ing of small holes, one developed by the Inter- 
national Business Machines Corporation at its 
Endicott, N. Y., plant is unique. Scarcely less un- 
usual are the code rods on which this machine 
operates. 

Controlled by punched tape, the special, code- 
rod drilling machine (Fig. 1) is used to produce 
1100 to 1400 holes 0.035 inch in diameter. These 
holes are spaced within plus or minus 0.001-inch 
limits on 0.026-inch center distances, measured 
parallel to the axis of the rod, and have an angu- 
lar location tolerance of plus or minus 1 degree 
from one of seven radial planes that equally di- 
vide the periphery of the rod. The drilling of all 
holes in each code rod is achieved in only twelve 
to fifteen minutes. 

Although called a “rod,” the drilled portion of 
the work-piece is actually a cylindrical tube of 
stainless steel only 0.121 inch in diameter having 
an 0.018-inch wall thickness. Each hole passes 
through this wall, and in some instances, as many 
as three holes are drilled simultaneously in the 


Fig. 1. This seven-spindle 
drilling machine automati- 
cally produces 1100 to 1400 
accurately spaced holes in 
code rods for a wire printer 
that is used in combination 
with computing and data- 
processing equipment. 
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same plane normal to the axis. ‘To accomplish this 
result, the code-rod drilling machine incorporates 
seven, punched-tape-controlled, Keller air drills 
which are equally spaced around the rod as 
shown in Fig. 1. A lead-screw, also controlled by 
tape, automatically indexes the rod_ vertically. 

Since the tube is secured against any change 
in angular position during the complete drilling 
cycle, the holes are produced in seven parallel 
and equally spaced rows. This is, in fact, a prime 
requirement for the proper functioning of the 
finished rod. There are thirty code rods, each with 
a different drilling pattern, employed in one type 
of wire printer designed to record the results of 
computing and data-processing machines. Input 
to these machines is normally at a high rate. The 
wire printer makes possible the recording of these 
results at a corresponding speed—many times 
faster than an operator could achieve manually. 

In the operation of the wire printer, each code 
rod is given both axial and angular motions, 
stopping at each indexed position momentarily 
for certain wires which move parallel to their own 


= 
: 
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axes to enter and then retract from a certain 
group of holes determined by the code position. 
During this short interval, a numeral or a letter 
is printed on a tape or on forms by means of a 
print head at the opposite end of the group of 
wires. This method of operation makes it neces- 
sary that the holes be accurately located. 

In the first setup employed for code-rod drill- 
ing, a single drill moved by a manually controlled 
pantograph was employed. A skilled operator on 
this machine could drill 1114 holes in one rod in 
about four hours. A second method, using guide 
racks for each row of holes but having a single 
air-operated drill, tripled the production rate. 
With the adoption of the tape-controlled setup 
(Fig. 1), however, output has been increased two 
and one-half times over the previous arrangement. 

Although each type of rod involves a different 
hole pattern, no changes in tooling are needed. 
The punched tape controls which of the seven 
drills is used in each advance, as well as the in- 
dexing of the rod, and the tape is punched to care 
for variations in drilling pattern. 

In each vertically indexed position of the rod, 
the number of holes may vary from one up to as 
many as seven, but usually fewer than seven are 
required. As no more than three holes can be 
drilled simultaneously without drill interference, 
and seven holes are specified at a given level, 
three separate advances of one or more drills are 
necessary. Lights on a pilot panel always show 
which drills are operating. 


Each drill is pneumatically advanced and re- 
tracted but the valves controlling these motions 
are operated by solenoids. Advance is controlled 
by tape, but retraction depends upon activation of 


‘a limit switch set to operate as soon as the drill 


passes through the tube wall. This setting must 
always prevent the drills from interfering with 
each other when more than one is used simul- 
taneously. All drills are made of high-speed steel 
and are necessarily kept sharp to produce clean 
and true holes at the high feed rate. When broken 
drills are removed for regrinding, resetting is al- 
ways a precise operation. A stream of coolant is 
directed at each drill to wash away the chips. 
Spacing of the holes axially along the length 
of the rod is accomplished by vertically indexing 
the rod in 0.026-inch steps with a precise lead- 
screw. The drive for this screw has two clutches, 
one turning continuously, and the other actuated 
by impulses that are controlled by the punched 
tape. A 4-to-1 ratio gear train is used in combina- 
tion with the screw to provide the precise index- 
ing movement required. A subtracting type of 
counter is geared to the indexing head to indicate 
which of the 288-hole groups is being drilled. 
Drilling can be done from either top to bottom 
or bottom to top by setting the tape drive corres- 
pondingly. After the holes required at the initial 
position are drilled, the lead-screw automatically 
indexes the rod in a vertical direction, and the 
holes for the next level are produced. This cycle 
repeats until all holes are completed, whereupon 
an indicating light flashes, the machine stops, and 
a new rod is inserted. When the start button is 
pressed, the next cycle can produce an identical 
rod or one with another hole pattern, depending 
upon the portion of the punched tape employed. 
The tape, driven by a pawl and ratchet linked 
to an eccentric, is moved in synchronism with the 
indexing screw. The punched tape is seen at the 
right in Fig. 2. A given tape is used many times 
and, being continuous, will, in time, repeat the 
different cycles represented by the tape punch- 
ings. Consequently, it is not necessary to change 
tape as long as rod sets with the particular hole 
patterns made by the tape are required. If neces- 
sary, a new tape can be inserted in a few seconds 
at the end of a given cycle. Besides giving fast 
production (considering the number of holes per 
piece) the machine, when provided with a suit- 
able tape, can produce the required set of thirty 
different rods as easily as it can make thirty dupli- 
cates. Tapes are not difficult to prepare, are easily 
replaced, and wear very little in service. 


Fig. 2. Air-operated drill heads and the lead-screw for 
vertically indexing the code rods are controlled by the 
punched tape seen in the cabinet at the right. 
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What the designer should know about production--Part 2 


SPECIFYING TOLERANCES and SURFACE FINISHES 


E. RAY MORRILL 
Advanced Product Cost Analyst 
Automotive Manufacturing Services Staff 
Chrysler Corporation 

Detroit, Mich. 


PROBABLY the greatest single factor contribut- 3. Sliding fits may stick if the surfaces are too 

ing to excessive manufacturing costs is the tend- rough, or gall if the surfaces are too smooth. 

ency of today’s engineer to specify unnecessarily (a) Cylinder walls may be so smooth that 

close tolerances or, in some cases, tolerances be- lubricating oil will not adhere, thereby 

yond the capacity of present production equip- causing failure. 

ment. Product design has gradually been moving (b) Reciprocating rods may score pack- 7 
toward more exacting specifications, closer tol- ing seals and cause leakage. 

erances, and finer surface finishes. It should 4. The fatigue strength of surfaces stressed in 


be noted by the designer, however, that these 
factors all make the manufacturing costs higher, ness and lay of the surface. ; 
and that any unnecessary tightening of toler- 5, Optical properties of reflectors and related 

ances or specification of finer surface finish will parts are largely dependent on surface 

often increase these costs fantastically. Any sur- smoothness for the quality and accuracy of 

face-finish refinement beyond its functional light reflection and refraction. 

minimum requirement should be avoided, since 


tension is greatly influenced by the rough- 


it adds nothing to the utility of the part. 6. Chromium-plated cms parts uate — 
Today, the basic criteria for the determination polishing, the amount depending on the sur- 
face roughness and quality of the surface 


prior to plating. 

i Assemblies: Type of fit, ease or interference Surfaces of materials finished by milling, turn- 
fo — and the function to be per- ing, grinding, and other operations have proved 
ee to be, for all practical purposes, of the same 

quality, if each has substantially the same wavi- 

ness and roughness. Such surfaces, produced by 
different operations, will perform with equal 
satisfaction. Waviness and lay do not ordinarily 
require specification because these are normally 
produced by experienced operators using ma- 


2. Sliding Surfaces: 
(a) Surface roughness requirements are 
determined by friction between surfaces, 
lubricated or unlubricated. 
(b) Wear increases with increased sur- 
face roughness. 


Table 1. Natural Surface Finishes Generally Table 2. Best Possible Commercial Surface 
Obtained in Various Production Processes Finish Obtainable on Various Metals by Any 


Forging (Closed Die) ............ 250 to 100 | 14 
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Finish, Micro-lnches 


Flame-Culting. 
Fough-Turning. 
Contour-Sawing. 
Rough-Grinding. 
Shaping and Planing. 
Orilling. 


— Hardened stee/ 


Milling with High 


Fig. 1. Commercially pos- 


sible and most economi- Groaching | 


boring 


cal ranges of surface fin- 
Reaming. 


ishes that can be pro- 


duced by various manu- Miling with Cartides 


facturing processes. 


Sarrel-Finshing. 


Foller Burrkshin 


Diamond Turning. 


Precision Finsh-Grinding, 


Honing. 


Production Lapp 


Super finishing___ 


| 


XEY average or most economical range 


chine tools and cutters in good condition. They 
will generally produce a surface satisfactory for 
most applications. 

The development of the Profilometer and the 
Brush Surface Analyzer has provided the means 
for establishing quantitative values for surface 
roughness standards. These standards have been 
published by the American Standards Association 
as B-46.1 “Surface Roughness, Waviness, and 
Lay,” defining the surface symbols to be used 
on drawings. The majority of the firms in the 
automotive industry have reissued these stand- 
ards with more detailed explanations and under 
their own assigned numbers. 

Prior to World War II it was the practice to 
note finished surfaces ambiguously, i.e., “Grind,” 
“Machine Finish,” “Polish,” “File,” etc. The parts 
were usually accepted by the inspector on visual 
appearances and his own individual knowledge 
of its end use and assembly, or functional prob- 
lems. Today, there are still far too many detail 
drawings carrying such notes or symbols as “G” 
for grind and “F” for machine finish. It is now 
possible, however, to remove all doubt as to the 
quality of surfaces by following standards. 

Whenever product engineering releases a new 
assembly to manufacturing, the process engi- 
neers prime problem is to specify and line up 
the machines necessary to hold the specified 
dimensional tolerances, and at the same time 
obtain the quality of surface finish desired. As a 
rule, the closer the tolerance the finer the finish. 
Standard surface roughness numbers generally 


Full range commercially used 


range from 1000 micro-inches to 1 micro-inch. 
The 1000- to 500-micro-inch range indicates ex- 
tremely rough surfaces produced by heavy cuts 
and coarse feeds in milling, turning, shaping, and 
boring; flame-cutting; rough filing; rough disc 
grinding; and snagging. Surfaces of such rough- 
ness are suitable in cutting off material for clear- 
ance purposes. The practical dimensional toler- 
ance for this type surface is approximately plus 
or minus 1/16 inch. 

Surfaces having a finish of 250 micro-inches 
definitely show tool marks resulting from a rapid 
feed. This surface can be produced by coarse 
surface grinding, smooth disc grinding, shaping, 
planing, sawing, drilling, and milling. It is by 
far the most popular for general use. In automo- 
tive work it is suitable for machined clearance 
surfaces and Class 2 chased threads, and suitable 
in appearance for most external surfaces. The 
practical dimensional tolerance for this type of 
surface is usually plus or minus 0.010 inch. 

A surface finish of 130 micro-inches can be 
produced by high-grade machine work in which 
relatively high speeds and fine feeds are used in 
taking relatively light cuts with well-sharpened 
cutters. This surface is suitable in automotive 
work for soft gasket faces, die or tap cut threads, 
datum or locating surfaces used for tolerances 
greater than 0.001 inch, mounting faces, and 
brake drums. It is suitable for use where close 
fits are required on external or internal machined 
parts. Practical dimensional tolerances for this 
type of surface are plus or minus 0.005 inch. 
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A finish of 50 micro-inches can be obtained 
with carbide turning or boring, or by centerless, 
cylindrical, or surface grinding. Also, it is within 
the average commercial range of milling with 
carbide cutters, or reaming or broaching. It can 
be obtained as well by burnishing or similar op- 
erations. Usually, this is the roughest surface 
requiring specification on a drawing, and may be 
quite difficult to produce repetitively in produc- 
tion on standard lathes, shapers, or similar pro- 
duction equipment. 

A surface finish of 50 micro-inches is suitable in 
automotive applications for bearing-shell backs, 
flywheel clutch faces, main bearing bores, rear- 
axle grease seals, copper gasket surfaces, gear 
teeth, locating or datum surfaces used for dimen- 
sional tolerances less than 0.001 inch, press or 
push fits, milled threads, sliding surfaces, keys or 
keyways, worm-gears, general-use rolling surfaces 
such as cams and followers, and general-use 
rotating surfaces such as pivot pins and holes. The 
practical dimensional tolerance for this type of 
surface is plus or minus 0.0025 inch. 

A surface finish of 25 micro-inches can be 
produced by fine centerless, cylindrical, or sur- 
face grinding; precision boring or turning; pre- 
cision carbide milling; roller burnishing; honing; 


|~— Average Machine Finishes —- 


lapping; barrel finishing; and related processes. 
This finish is seldom specified unless it is of pri- 
mary importance for proper functioning of the 
part. Typical automotive applications include 
surfaces used for static sealing rings, cylinder 
bores, pistons, cam lobes, rod bushings, ground 
screws or worms, piston-rods, heavily loaded 
gear teeth, precision journal bearings, precision 
sliding surfaces, precision rotating surfaces, and 
friction surfaces such as clutch plates, brake 
cylinders, piston skirts, valve guides and stems. 
Practical dimensional tolerances for this finish 
would be plus or minus 0.0015 inch. 

Surface finishes of 10 micro-inches can be pro- 
duced by the finest centerless or cylindrical grind- 
ing, honing, lapping, or buffing. They should only 
be specified when coarser surface finishes are 
known to be functionally inadequate. The ap- 
pearance of this and finer finishes may be bright 
or dull, depending upon the method used to pro- 
duce them. Typical automotive applications are 
axle shafts, bearing races, valve seats, rolled 
threads, camshaft bearings, and oil pump drive- 
shafts. The practical production dimensional 
tolerance is plus or minus 0.0005 inch. 

A finish of 5 micro-inches can be produced by 
honing, lapping, superfinishing, very fine buffing, 
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Table 3. Surface Finishes Obtainable with 
Various Machining Operations 


Surface Finish, Micro-Inches 
Process 
Average Best 
Milling or Planing ....... 180 to 60 40 
60 to 10 6 to2 
Precision Turning, 
Boring, or Grinding .... 40 to 20 2 
Honing or Lapping ...... 16 to 4 1 
Superfinishing ........... 4to2 0.5 


burnish-grinding, or precision boring. This sur- 
face is very expensive to produce and should only 
be specified if such a degree of surface refinement 
is absolutely essential. Typical automotive appli- 
cations for this finish are crankpins, fluid-coupling 
oil seals, main journals, piston-pins, tappet barrels 
and heads, and pressure-lubricated bearings. 
Typical practical production dimensional toler- 
ances for this finish would be plus or minus 0.0001 
to 0.00025 inch. 

Natural surface finishes that can be expected 
on parts that are cast, forged, rolled, or extruded 
are listed in Table 1, and the best surface finishes 
that can be produced on different metals by any 
machining operation are given in Table 2. The 
over-all and normal ranges of surface finishes that 
can be produced commercially with various ma- 
chining processes are presented graphically in 
Fig. 1, and the relative costs and applicable toler- 
ances for different surface finishes are shown in 
Fig. 2. Tolerance ranges given are merely indica- 
tive, and should not be applied without an ade- 
quate study of the particular process under con- 
sideration. 

A condensed listing of the surface finishes ob- 
tainable with the more basic methods of machin- 
ing is given in Table 3, while the practical and 
minimum unilateral tolerances recommended for 
production when different surface finishes are 
specified are shown in Table 4. Special, precision 
toolroom equipment, and temperature-controlled 
work areas may be required to maintain some of 
the minimum dimensional tolerances listed. In 
such fine finishing operations as honing, lapping, 
superfinishing, and barrel finishing, dimensions 
are changed by only 0.0002 inch or less. In roller 
burnishing and similar operations, no stock is re- 
moved and the higher ridges on the metal sur- 
faces are merely folded over. 

The rapid increase in cost involved when addi- 
tional machines and operations are required to 


obtain closer tolerances and finer finishes is in- 


dicated in Table 5. In addition to excessive costs, 
the specification of close dimensional tolerances 
and very smooth surface finishes may result in 
high scrap losses, reduced production, and addi- 
tional labor requirements. For these reasons the 
product designer should never specify a closer 
dimensional tolerance or finer surface finish than 
is commensurate with the functional use of the 
part and the limitations of the machines and 
methods available for producing the part. When- 
ever possible, the products should be designed 
for inexpensive production machining and rapid 
assembly. Any tolerance less than 0.005 inch 
should be closely checked and proven to be ab- 
solutely essential. 

Tolerances that have been discussed and listed 
in Table 4 pertain to a single dimension on a part 
or the distance from one datum surface. The con- 
centricity of several holes in the same part, di- 
mensions between holes, or the distances of sev- 
eral surfaces from a common datum plane cannot 
be maintained to the same degree of accuracy as 
a single tolerance. 

A good example of this is the hydraulic steering 
pump and bushing assembly seen in Fig. 3. In 
this part, three concentric diameters are bored to 
a unilateral tolerance of 0.0005 inch each. One 
surface is bearing metal. The remaining two 
bores are in the cast-iron housing and are of dif- 
ferent lengths. The bottom of the smaller bore in 
the housing is held to a runout of 0.001 inch total 
indicator reading. While the precision boring ma- 
chines now on the market are capable of holding 
a production tolerance of 0.0005 inch, and in 
some instances, 0.0002 inch on a single diameter, 
machine vendors refused to guarantee diametral 
tolerances of less than 0.001 inch and still meet 
production volume requirements. Also, they in- 
sisted on a stationary boring-bar without “tool- 


Table 4. Relation of Surface Finish to 
Practical Production Tolerances 


Usual Surface Practical Minimum 
Finish Range Unilateral Best Surface Unilateral 
Allowed in Tolerance Finish Possible, Tolerance 
Production, in Production, | Micro-Inches in Production, 
Micro-Inches Inch Inch 
1000 to 250 1/8 250 0.008 
180 to 60 0.020 40 0.0008 
100 to 40 0.010 16 0.0002 
40 to 20 0.005 8 0.00015 
20 to 6 0.003 4 0.00008 
8to4 0.001 2 0.00005 
4tol 0.0004 0.5 0.00002 
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This surface must be flat and square with /,9980- 


<A Wameter within 0.00/ total indicater reading 
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} This diameter must 
be concentric with 
2.03/10 -2.03/5 Diam- 
ever and 1.9980 - 

| 49985 Diameter 

| within 0.00/ total 

Indicator reading 


relief back-off” to hold this tolerance. Machining 
of the ring groove was thus automatically elimi- 
nated and required an additional operation. 

Tolerances on the outside diameters of the 
mating parts for this pump assembly are also 
0.0005 inch. However, it would be much easier to 
hold these diameters to a 0.0002-inch tolerance 
with precision grinding and allow the 0.001-inch 
bore tolerances requested by the vendors. This 
would, for all practical purposes, maintain the 
same clearances in assembly, and would be pref- 
erable to insisting that production engineering 
process the assembly “as released.” 

Multiple bores, step bores, and cross bores 
seem to receive the same intolerable tolerances 
from the designer—too close to be held on pro- 
duction machines. This situation and_ similar 
problems could often be eliminated at the start 


Table 5. Comparative Machining Costs for 
Various Allowable Tolerances 


Allowable Unilateral 
Tolerance, Inch 


Comparative Cost 
of Machining 


0.125 
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Fig. 3. Difficulty is encountered 
in holding three concentric diam- 
eters in this hydraulic steering 
pump and bushing assembly to a 
tolerance of 0.0005 inch each. 


if the designer had a good working knowledge of 
manufacturing machines and their capabilities. 
However, in no case should manufacturing engi- 
neers expect designers to forfeit their responsi- 
bility for designing a part that will satisfy its 
functional requirements. If the part is difficult to 
make and its specifications cannot be adapted to 
suit simpler manufacturing methods, it is the job 
of the production men to find ways to make it. 

Surface roughness is determined by comparing 
it with a master surface of known, uniform rough- 
ness. Such comparison is made by manual feel, 
surface exploring instruments, or optical means. 
The master may be a standard surface finish 
specimen (or an accurate replica of such a stand- 
ard) or a control piece-part having surface char- 
acteristics conforming with the specifications. 
Visual inspection is not always reliable, primarily 
because of light reflections, or because the piece 
being inspected may be of a different material 
than the sample, and may have been machined 
differently. For these reasons, it is recommended 
that the comparison be made by feel or suitable 
measuring instrument. 

When one work-piece has been machined and 
accepted in accordance with the specifications, 
it can be used as a control part to compare pieces 
produced subsequently. There are occasions 
when the decision is marginal, and it will be diffi- 
cult to agree as to whether or not the piece con- 
forms with the sample. This is particularly true 
of smoother finishes, where it is usually necessary 
to employ a profile measuring instrument. 

To inspect for surface waviness, bluing or light 
gages and any standard device for linear meas- 
urement can be used. Measurement of waviness 
less than 0.0001 inch ordinarily requires the use 


of optical flats or similar devices. 


| a 
| 
0.040 2 
0.030 3 
0.020 | 4 
0.015 5 A 
0.010 8 
0.005 14 
0.003 19 
0.001 24 
0.0005 36 
0.00025 54 


Does Your Plant Have a Pension Plan? 


ROBLEY D. STEVENS 


Management Consultant 


EMPLOYE PENSIONS are basically a modern 
problem, although for many years employers 
have operated such plans. In view of recent de- 
velopments, a reconsideration of any company’s 
employe pension requirements at this time may 
be advantageous. 

The total economic strength of a plant depends 
to a large extent on the skill, initiative, and crea- 
tiveness of its personnel. Realization of the ne- 
cessity for replacing people when they retire or 
die has created the current interest in pension 
plans. Favorable tax regulations applicable to 
employers who set up approved plans have con- 
tributed to this new interest. In addition, the 
establishment of union pensions has been spurred 
by the absence of a sufficient number of company 
plans, and by the so-called inadequacy of old- 
age benefits currently paid under the Social 
Security Act. Today, millions of workers are cov- 
ered by pension plans in some form, either those 
established by employers, or initiated as a result 
of collective bargaining. 

A pension plan provides regular periodic pay- 
ments, or annuities, to plant personnel who retire, 
or who are retired from service for one or a com- 
bination of the following reasons: They have 
reached a certain age called the normal retire- 
ment age; they have served a minimum number 
of years; or they have become permanently or 
totally disabled. Usually, the pension or annuity 
is paid only if the retiring plant employe meets 
the age and/or service requirements, or is totally 
disabled. 

Under some pension plans, however, other con- 
ditions for retirement are provided. For instance, 
an employe retiring or otherwise leaving the 
company employ before the normal qualifying 
period, but after a stipulated age or period of 
service, may receive a reduced annuity begin- 
ning immediately on separation, or a deferred 
annuity with pension payments beginning at the 
normal retirement age. If, however, the pension 
plan is a contributory one, an employe on sepa- 
ration from service before retirement may choose 
between an annuity or a lump-sum refund of his 
contributions, with or without interest. 

There is no one pension plan that fits the needs 
of every plant. The final choice and the provi- 
sions which are written into it will depend upon 


Washington, D. C. 


analysis of numerous factors. In any event, legal 
counsel can be helpful throughout the develop- 
ment and administration of a pension plan, as 
will the services of an insurance firm in addition 
to pension specialists. 

An absolute answer to the question of who 
pays will probably always be far from settled, 
because plant management views the adoption 
of a pension plan as an additional cost. The solu- 
tion here would seem to be a better and more 
analytical approach by plant management as to 
financing the pension plan. According to the ad- 
vice of experts, methods of financing entail the 
following: The plan may be financed by the em- 
ployer alone, or jointly by the employer and em- 
ploye; it may be operated through a fund, a trust 
fund, or an insurance policy, or financed on a 
pay-as-you-go basis; and contributions may be 
stated as a flat amount, percentages of wages or 
payrolls, or an amount per unit of production. In 
a contributory pension plan it is quite common 
for the employer to match the employe’s contri- 
butions. Since a sound pension plan should be 
custom-built to the particular requirements of a 
plant, it is not always realistic to put an arbitrary 
dollars-and-cents price tag on the financing of it. 

Who is eligible to join, and who is eligible to 
retire? The answer to that question is this: Eligi- 
bility for participation in the pension plan is usu- 
ally based upon service, age, and occasionally, 
upon union membership requirements. Employes 
entering plant service after specified ages, 45 and 
over, are sometimes excluded. Some plans do not 
cover employes until they reach 30 years of age. 
Others specify a minimum of five years employ- 
ment service. 

How large should pensions be and what are 
their sources? This important question is for man- 
agement to decide. In search of an adequate solu- 
tion, management should inquire as to how other 
companies have handled the matter. Various pro- 
visions are possible. For example, benefit amounts 
are stated as flat sums, or as a fixed percentage of 
income multiplied by years of service. The size of 
the pension can also be set by the amount of par- 
ticipation in some insurance program. Or, the 
total pension may be derived from a combination 
of elements according to a stipulated formula. 

The type, amount, and details of the benefit 
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provision are a matter of company policy. For in- 
stance, a plant may pay employes a monthly pen- 
sion of $50 excluding old-age social security 
benefits, regardless of length of employment or 
earnings. 

When should a plant worker retire? Usually, 
the normal retirement age is at 65 years for men, 
and 60 for women. Annuities are provided in 
some pension plans for employes who become 
permanently and totally disabled before attain- 
ing the minimum and/or service requirements 
for retirement. To obtain this annuity, the em- 
ploye must have served for a stipulated period 
ranging from 5 to 20 years. Compulsory retire- 
ment ages are permitted in some pension plans 
but forbidden by others. Some, however, under 
which the employe may continue to serve beyond 
a compulsory retirement age with the employer's 
permission, do not allow accrual of service credit 
during the extension. An employe who, volun- 
tarily or involuntarily, leaves the employer's ser- 
vice before he is eligible for retirement, or who 
drops out of the pension plan, often forfeits his 


pension rights. Still other plans provide for pay- 
ment of a lump sum to the employe at the time 
of separation. 

Administration of a pension plan is generally 
similar in scope to that of any other employe in- 
centive plan. (Usually, the company will pub- 
lish the plan’s objectives in detail in a descriptive 
booklet.) Pension plans may be administered by 
management, the union, or a committee of both, 
since there is no general rule governing this 
matter. 

In the past several years, the number ot 
private pensions has grown phenomenally. 
Today, it is estimated that there are about 25,000 
different types of pension plans in effect, cover- 
ing ten million employes. Any plant manage- 
ment which is interested in creating a pension 
plan has a wide range of choices. It may start 
with the most generalized plan, and refine it ac- 
cording to the needs of the firm. Pension plan- 
ning is of immediate, as well as long range, bene- 
fit to a company, and therefore requires the most 
careful evaluation by plant management. 


High-Speed Drilling of a Missile Fin 


Fifty-two holes are drilled and countersunk 
in a Nike-Ajax fin within two minutes floor-to- 
floor time in the Missile Division of the Douglas 
Aircraft Co., Inc., Santa Monica, Calif. The 
Douglas-designed machine used for this purpose 
is equipped with Keller air-drill units. They pre- 
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pare both sides of the fin of the type seen in the 
illustration for fabrication. 

Each fin is located in the fixture by stops, being 
inserted in the machine by hand. The narrow end 
of the fin goes toward the back of the machine. 
After loading, the Plexiglas chip shield is swung 
into the closed position across the end of the 
unit, and the machine is started. Drills for both 
sides of the top half of the fin move in at the 
beginning of the operation to drill and counter- 
sink a series of holes. When they retract, the drills 
located in the bottom of the special machine per- 
form their operation. 

The fin is then taken from the machine, turned 
180 degrees, and re-inserted with the small end 
again toward the back of the equipment. Then, 
the machine is started again and the drilling se- 
quence repeated. Two steps are necessary in the 
operation because the center-to-center distance 
of the holes is insufficient to accommodate the 
chucks that would be required if all holes were 
drilled simultaneously. The hole pattern of the 
top drill units is staggered in relation to the pat- 
tern of the bottom drill units. Thus, by making a 
180-degree turn of the fin between the two steps, 
the completely drilled pattern is obtained. 


Special equipment designed for drilling fifty-two holes 
through a missile fin in an operation involving two steps 
and turning the fin 180 degrees between steps. 


im 


Welding Methods 
Fabricate 
Railroad Cars 


HIGH-SPEED manual and automatic welding 
dominate the shops of the Greenville Steel Car 
Co., Greenville, Pa. Shop layout, positioning 
equipment, and production-line methods are all 
geared to volume fabrication of railroad cars. 

Each unit starts out as two trucks on one end 
of an assembly line and finishes up as a completed 
car. The cars are moved from station to station, 
each move accompanied by the addition of new 
sub-assemblies or accessories. Many of the sub- 
assemblies, such as bolsters or end plates, are 
built up adjacent to the station on the main as- 
sembly line at which they will be added to the 
car. When completed, these parts can be picked 
up and moved directly into place. Intermediate 
storage steps can thus be eliminated in a great 
many cases. 

Sub-assemblies are tack-welded in location on 
the car body. The entire car is then elevated and 
positioned for finish welding. Thirteen welders 


Fig. 1. Automatic submerged-arc welding is being used on a railroad-car assembly line. Here, two 
welding heads are feeding toward the center of the car as they complete a transverse roof seam. 


work together on one car body, as can be seen in 
the heading illustration. The arc welding to be 
done by each of the operators is so well-planned 
that they start welding and finish welding almost 
simultaneously. 

Simple fixtures are used for this operation. 
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Fig. 2. Longitudinal roof seams are 
also submerged-arc welded auto- 
matically. At this station, the car is 
wedged tightly between the upright 
columns of the building to prevent 
accidental jarring. 


They attach to the coupler yoke, pick the car up 
off the trucks, rotate the car, and lower it to the 
floor. After all necessary welding in this position 
has been completed, the car is rotated 180 de- 
grees for further welding and then replaced on 
the trucks. 

Most of the manual welding is done with Lin- 
coln Electric Fleetweld 47 electrodes. This iron- 
powder E-6013 electrode can be used on slight 
downhill joints and on the poorly fitted joints 
prevalent in railroad-car fabrication. Low-hydro- 
gen electrodes are used on a few joints where 
hard-to-weld steels are encountered, and E-6012 
electrodes are used on steep downhill joints. 

Automatic submerged-are welding stations are 
located along the assembly line to join the roof 
sections. Two positions are devoted to this type 
of welding: one to form transverse welds, and 
one to form longitudinal welds. 

Transverse seams are made at the first position, 
Fig. 1. The entire fixture—which includes two 
welding heads, two carriages, and a cross-beam— 
is placed directly on the car to avoid relative 
motion during welding, should the car be jarred. 
Each head begins to lay down a bead at the outer 
ends of the joint and progresses toward the 
center of the roof. The heads move vertically on 
slides to compensate for roof pitch. A 1/8-inch 
gap at the butt joint of the 3/16-inch thick roof 
plates is backed up by a 1/4-inch angle iron. 

Longitudinal welds are completed at the sec- 
ond position, Fig. 2. Here, again, two welding 
heads are used—one on either side of the car. 
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Traveling carriages support the heads and ride 
along beams that are fixed to the upright columns 
of the building. 

As the car is aligned with this station it is 
wedged tightly between the columns so that it 
cannot be jarred during welding. A guide light 
assists the operator in making minor adjustments 
so as to be sure that the arc follows the joint as 
the welding head and carriage move along the 
beams. This joint—formed of 3/16-inch roof plate 
lapped with 3/8-inch upper side plate—is welded 
at a speed of 38 inches per minute. 


Transfer Machine Workshop 


A series of one week workshop sessions has 
been inaugurated by the Kearney & Trecker Cor- 
poration, Milwaukee, Wis., to acquaint industrial 
engineers with its new tape-controlled transfer 
machines. Engineers from six companies attended 
the first of these sessions in Milwaukee during the 
last week in June. More are being scheduled. 

In addition to viewing the new pallet type 
transfer equipment at the company’s workshops, 
the visiting engineers are permitted to test this 
production concept on the actual programming 
of parts from their own production lines. 

Company officials announced that, while future 
groups will be formed largely by invitation, bids 
to attend the workshop sessions from interested 
companies will be welcomed. 
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Shot-Blasting Removes Scale Economically 


New setup in Oldsmobile plant handles both sheet and 
coil stock, blasting both sides simultaneously and then 
oiling the stock before it is stacked or re-coiled. 


HERBERT CHASE 


AUTOMATIC SHOT-BLASTING of hot-rolled 
steel ranging from 0.075 to 5/16 inch thick is 
effecting savings for the Oldsmobile Division of 
General Motors Corporation. This steel is pur- 
chased in sheets, coils, and plates which are made 
to SAE 1008 and 1010 specifications. Formerly, 
similar stock was purchased in a pickled and 
oiled condition that added considerably to its 
cost. Since recently installing the shot-blasting 
machine, a net saving has been obtained after 
making suitable allowances for operating, main- 
taining and amortizing the equipment. 
Hot-rolled steel is employed chiefly for chassis 
and axle components but is not used where ap- 
pearance is important, as such parts are made 
_from cold-rolled steel having a smoother initial 
finish. Most of the equipment now applied for 
the blasting operations is shown in Fig. 1. In- 
cluded is an eight-wheel Pangborn automatic 
shot-blasting machine designed to blast simul- 
taneously both sides of the stock as it is fed 


Fig. 1. General view from 
the output end of the in- 
stallation for shot-blasting 
hot-rolled sheet and coil 
stock. Rewinding is being 
done by the machine in the 
foreground. 


through. In addition, there are means for feeding 
either coil or sheet material at the required rate. 
After blasting, the stock continues on through 
oiling rolls, after which sheets are automatically 
stacked. When coil stock is processed, it is re- 
wound in coils at the discharge end and trans- 
ferred on a coil car. The coils are then picked up 
by a crane that shifts them to storage or to a pick- 
up point, if scheduled for direct transfer to the 
adjacent press shop. 

The whole unit is controlled from stations 
(Figs. 2 and 3) having button panels at which 
loading and feeding are governed, and speed is 
adjusted. Stacks of sheet stock to be fed are set 
on a transverse conveyor (Fig. 4) and are ad- 
vanced, one stack at a time, under an automatic 
pick-up device. Sheets up to 200 inches long and 
160 inches wide can be picked up one at a time 
and fed automatically to and through leveling 
rolls to the blasting machine. 

For shot-blasting, the stock passes above rub- 
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ber-covered rolls set on 24-inch centers and under 
similar rolls on 48-inch centers. These rolls keep 
the stock moving at a pre-set speed through the 
blasting area. There, steel shot projected from 
four wheels above and from the same number 
of wheels below the stock simultaneously strike 
both faces of the moving steel at an angle of about 
75 degrees. This blasting is regulated to cover 
the whole width of the sheet uniformly but is 
substantially confined to the width set. Rubber 
blankets in the machine are hung to protect roll 
surface as far as possible. Bearings for the rolls 
are outside the wall of the machine and are thus 
kept away from shot and grit. 

Shot velocity is sufficient to clean off all scale 
on both surfaces by the time sheets emerge from 
the blasting area. Shot, along with matter cleaned 
from the sheet, fall to collecting points (some be- 
ing removed by “plows” above the stock) and are 


Fig. 2. Operator at one 
of the two control stations 
is seen regulating the un- 
coiling of stock for passing 
it through the shot-blast- 
ing machine. Coils up to 60 
inches wide can be run 
through the equipment. 


conveyed to points where dust is blown out, oxide 
is collected, and the shot is returned to hoppers 
for feeding again to the blasting wheels. 

When sheets, thoroughly blasted on both sides, 
leave the blasting machine, they are passed 
through oiling rolls that deliver the sheets into 
a stacker, Fig. 5. At the moment the stack reaches 
a certain height, the back plate of the stacker is 
lifted and the stack is pushed out onto conveyor 
rolls for banding and pick-up by a fork truck 
while the next stack is built up. 

Although coil stock is passed through the blast- 
ing machine in the same way as individual sheets, 
it must be uncoiled, the sheet feeder being moved 
away and a Wean uncoiler used instead. This 
device is equipped with an Askania regulator 
with hydraulic plungers that automatically shift 
the coil short distances in an axial direction when 
necessary to prevent the stock from skewing and 


Fig. 3. Re-coiling stock af- 
ter it leaves the blasting 
machine and has passed 
through oiling rolls. When 
sheet stock is shot-blasted, 
a conveyor is lowered to re- 
ceive the sheets. 
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Fig. 4. Stacks of sheet steel 
ready for feeding into the 
blasting machine, the farthest 
stack being under a Wean 
feeder that picks up one sheet 
at a time. This unit is by- 
passed when coil stock is fed 
through the machine. 


thus keep it advancing through the center of the 
blasting machine. 

Stock advance averages about 60 feet per min- 
ute, but is varied to suit the width of stock. Nar- 
rower stock is moved faster than wide stock, the 
objective being to have about the same volume 
of shot strike each square foot of metal surface 
during its passage through the machine. It is ad- 
vantageous, however, to use as nearly the full 
width of the machine as conditions permit. More 
than one sheet can be fed at a time as long as the 
total width is not greater than 60 inches. A new 
slitter is being installed, however, so that wide 
coils can be purchased rather than a larger num- 
ber of narrower ones. Coils weighing up to 30,000 
pounds can be handled by the uncoiling and re- 
coiling equipment used with the machine. 


Fig. 5. After leaving the 
blasting machine, sheets 
pass through the oiler rolls 
and are conveyed to the 
stacker (background). The 
stacks are then banded 
ready for pick-up. 
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Re-coiling, as seen in Fig. 3, is done after the 
stock passes through rolls that apply an oil. This 
oil tends to inhibit rusting and is also a lubricant 
for dies in which subsequent drawing or forming 
is done. When a coil is wound to original size, a 
carriage lifts it off the coiler ready for pick-up. 

For blasting, a mixture containing 6 pounds of 
No. 110 to 2 pounds of No. 170 steel shot is used. 
There is, of course, some wear on shot, and to 
keep the machine operating properly, about 100 
pounds of new shot are mixed with the total vol- 
ume circulating through the machine for every 
hour of operation. Most of the material removed 
from the stock is iron oxide. That which is not so 
fine as to be carried off as dust is collected auto- 
matically. It has resale value, partly offsetting the 
cost of new shot. 


Completely redesigned _hy- 
draulic drilling equipment of 
Baker Bros., Inc., Toledo, Ohio, 
features interchangeability of uni- 
versal-joint and fixed-center heads. 
Either type of head can be in- 
stalled on the same machine. A 
head on a vertical machine will 
also fit a horizontal machine of 
corresponding size. 

This flexibility provides the 
economy of adapting a universal- 
joint head to a required drilling 
pattern on a job in low produc- 
tion, and later, installing a fixed- 
center head when the same job 
or other jobs are in high produc- 
tion. Likewise, an isolated opera- 
tion can be integrated in a trans- 
fer line by an easy shift of a head 


Baker Drilling Machines with Universal-Joint and Fixed-Center Heads 


from a vertical machine to a 
horizontal machine. 

In Fig. 1 is shown a basic 
vertical machine, and in Fig. 2, 
as equipped with a universal- 
joint head and box table. It is 
available in three way widths (12, 
18, and 24 inches) and in two 
stroke lengths (18 and 27 inches). 
A wide range of standard box 
tables and power-indexing rotary 
tables is available. The 12-inch 
and 18-inch machines can also 
be furnished with a knee type 
adjustable table. 

A coolant and chip trough 
around the base is of ample pro- 
portions to make cleaning easy 
and fast. There is a screen in the 
rear of the base separating the 


Fig. 1. (Left) Basic vertical machine 
before fitting with head and table 


LATEST DEVELOPMENTS 


Machine Tools, unit mechanisms, machine parts and 


coolant sump the 


chip 
trough. A limit switch controls 
the coolant system. 


One of the basic horizontal 
machines appears in Fig. 3. These 
units are made in the same way 
widths as the vertical machines, 
and come in three stroke lengths 
(18, 27, and 40 inches). In Fig. 4, 
a standard fixed-center head has 
been installed. 

The hydraulic and electrical 
controls, piping, and wiring for 
both the vertical and the horizon- 
tal machines are external, so they 
are readily maintained. Hydraulic 
power sources operating the sad- 
dles on which the heads are 
mounted are located on the floor 
near the machines, where they 


Fig. 2. (Below) For drilling a re- 
quired pattern, this machine has a 
universal-joint head and box table 
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IN SHOP EQUIPMENT 


material-handling appliances recently introduced 


Edited by Freeman C. Duston 


Fig. 3. Controls on side of machine are for setup, feed 


Fig. 4. This horizontal machine carries a fixed-center 
rate, and camming from traverse to feed 


head for a specific hole pattern in high production 


are accessible for oil replenish- spindles. For the 24-inch ma- Above each  universal-joint 


ment and inspection. 

Both vertical and_ horizontal 
machines come equipped with 
replaceable steel ways. In addi- 
tion, the vertical machines can 


chines, there are nine sizes, from 
a 26-inch round head with 2 1/2- 
inch joints and sixteen spindles 
to a 24- by 50-inch rectangular 
head with 1-inch joints and sixty 


spindle (Fig. 5), there is a pin 
adjustable to high-speed, neutral, 
and low-speed positions. High- 
low speed ratio is 2 to 1. Change- 
gears are also provided. 


be supplied with integral cast- spindles. 
iron ways. For accuracy, tapered 
gibs are used to give a full bear- 
ing over the length of the saddle. 
A metering pump mounted on the 
machine lubricates the ways. 
Four sizes of universal-joint 
heads are available for the 12- 
inch way machines, from a 16- 
inch round head with 1 1/2-inch 
joints and sixteen spindles, to a 
14- by 22-inch rectangular head 
with l-inch joints and twenty- 
four spindles. There are eight 
sizes for the 18-inch machine, 
from a 20-inch round head with 
2-inch joints and twelve spindles, 
to an 18- by 48-inch rectangular 
head with 1-inch joints and sixty 


A total of twenty-seven sizes of 


Fig. 5. Pins above each universal-joint 
spindle give independent adjustment 
for high speed, neutral, and low speed. 
Unused spindles can be detached to 
reduce maintenance 
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fixed-center heads is available. 
These can be designed with a 
joint size and spindle layout to 
fit the work on hand. Of “watch- 
case” design, the entire drive 
mechanism, spindles, spindle 
bearings, driving gears, and idler 
gears can be removed from the 
housing as a complete unit. Both 
the universal-joint and fixed-cen- 
ter heads are lubricated from an 
externally mounted pump. 

A single cylinder actuates the 
saddle, and is mounted between 


the ways. It can be easily re- 
moved without disturbing the 
saddle, ways, or head. 

The standard cycle consists of 
a rapid traverse, coarse feed, fine 
feed, reverse, and stop. Special 
cycles can be arranged to include 
jump feed, back feed, or tapping. 
For safety, the machines are 
cammed mechanically from rapid 
traverse to feed, to prevent the 
possibility of tool damage in the 
event of electrical failure. 
Circle Item 101 on postcard, page 193 


Ex-Cell-O “‘Numeri-Trol’”’ Profiling Machines 


“Numeri-Trol” profiling ma- 
chines, considered the first to 
perform three-dimensional ma- 
chining under numerical control 
around the axis of the work, have 
been announced by the Ex-Cell-O 
Corporation, Detroit, Mich. These 
machines are equipped for both 
milling and grinding operations. 
They are also claimed to be the 
first numerically controlled ma- 
chines in which provision is made 
for grinding-wheel dressing and 
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compensation for the dressing 
operation. 

The machines will produce 
such parts as cams, templates, 
airfoil contours, steam turbine 
buckets, and jet-engine blades. 
Parts having irregular and twisted 
forms can be machined without 
cams or special tooling. All in- 
structions for the operations are 
recorded on tape. The length of 
time required to make the tape 
is dependent upon the complexity 


Fig. 1. Ex-Cell-O “Numeri-Trol’ machine on which three-dimensional machining 
of complex forms with work rotation is accomplished by tape control 


of the part. Making the tape, 
however, requires only a fraction 
of the time needed to do the 
same work on an operator-con- 
trolled machine equipped with 
conventional tooling. 

The Ex-Cell-O Corporation 
does not manufacture the con- 
trol equipment, but designs and 
builds the machines that can be 
operated from any high-perform- 
ance, numerical-control system. 
Of the first two profiling ma- 
chines, one is operated by a mag- 
netic-tape system and _ electric 
servo motors, while the other uses 
punched tape and hydraulic servo 
motors. Also, it is the purpose 
of one machine to produce steam 
turbine buckets in relatively small 
lots. This unit will handle buckets 
in a wide range of sizes up to 60 
inches long and 11 inches wide. 
The other machine is intended 
for producing cams,. templates, 
and prototype jet-engine blades. 

Some of the advantages of 
numerically controlled machines 
in handling work of this kind are 
as follows: Prototype parts are 
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produced in a fraction of the time 
formerly required; tooling costs 
are practically eliminated on this 
type of work; change-overs are 
quickly accomplished (after the 
tapes are made, it is only neces- 
sary to simply insert proper tape, 
load work-piece, set machine at 
zero position, and start the ma- 
chinery cycle); costly handling 
and storage of tooling is elimi- 
nated; rate of production is con- 
trolled by tape, no time being lost 
between various phases of work; 
human error in machine opera- 
tion is eliminated; and consistent 
production and quality of work 
are assured. These advantages 
make tape-controlled machines 
especially adaptable for economi- 
cal production of prototypes and 
small lots of parts that are diffi- 
cult or impossible to machine on 
standard equipment without the 
use of costly special tooling. 
The Ex-Cell-O Numeri-Trol 
profiling machines are especially 
designed for numerical control. 
The cast base is generously 
ribbed for utmost rigidity. Level- 
ing pads and jack-screws permit 
accurate leveling and alignment 
of the base on its heavy concrete 
foundation. Both work-table and 
cross-slide are actuated by pre- 


loaded, anti-friction lead-screw 
and nut assemblies that are 
ground on  Ex-Cell-O thread 


grinders. These assemblies permit 
accurate control of table move- 
ments with a minimum of power. 
The pre-loaded lead-screw prac- 
tically eliminates backlash that 
would be destructive to precision 
work in this type of machine. 
The work-table casting, weigh- 
ing more than a ton, moves on 
vee and flat ways. The base ways 
are hand-scraped to a master, as 
are the table ways. The table 
and base are then matched or 
fitted together. Finally, hardened- 
and-ground rollers in retainers 
are placed on the ways for the 
table to ride on. Thus supported, 
the table can be moved with a 
breakaway force of only 18 
pounds. A pull of only 14 pounds 
will keep the table in motion. 
The cross-slide is an aluminum 
casting designed to minimize 
weight, and thus reduce inertial 
forces. It moves on roller assem- 
blies interposed between hard- 


Fig. 2. Cams, steam-turbine buckets, and jet-engine blades that are typical of 
the forms that can be milled and ground on Ex-Cell-O Numeri-Trol machines 


ened and ground ways. The force 
required to start this slide in mo- 
tion is only 14 pounds and a 
pull of 10 pounds will keep it 
moving. The cross-slide supports 
interchangeable milling and 
grinding assemblies. The milling 
unit consists of a spindle, a gear- 
reduction motor, and a silent- 
chain drive, all mounted on a 
base. Carbide-tipped, form-re- 
lieved milling cutters are used, 
the cutter diameter being selected 
for the work to be done. 

The grinding assembly has 
some ingenious features. It con- 
sists of an Ex-Cell-O precision- 
grinding spindle with its drive 
equipment and a_ hydraulically 
operated, swivel type diamond 
dresser, all assembled on a base. 
The spindle is mounted on a 
small slide that provides move- 
ment in an axial direction. The 
dresser bracket is rigidly mounted 
to the base. An elongated, cup 
type grinding wheel is dressed 
to a spherical shape of a definite 
radius which is maintained 
throughout the life of the wheel. 
This is necessary to generate the 
desired size and form on the 
work-piece. 

The position of the grinding 
wheel in relation to the work is 
always maintained regardless of 
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the dressing operation because 
the dresser does not move. In- 
stead, the wheel-spindle moves 
toward the dresser. The dressing 
operation has the effect of an 
automatic sizing device, restoring 
the wheel to its original position 
in relation to the work. Thus, the 
amount dressed off the wheel is 
compensated for automatically. 

The pause in the machining 
cycle, the withdrawal of the 
cross-slide for the dressing opera- 
tion, and the frequency of dress- 
ing are controlled by the tape. 
The work is held either between 
centers or in some type of work- 
holding device. During the grind- 
ing, and in rotary milling op- 
erations, one motor drives the 
work-spindle. Through a train of 
gears, it also drives the lead-screw 
to give the desired feed per revo- 
lution. 

Longitudinal milling is an al- 
ternate method whereby the work 
feeds lengthwise in relation to 
the milling cutter, then indexes 
and feeds back. Thus, feeding, 
and indexing continue until the 
work is rotated 360 degrees. For 
this operation a second motor 
drives the lead-screw, and at the 
end of each stroke, the first motor 
indexes the work-spindle. 
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thirty-one-station transfer 
machine, designed and built by 
F. Jos. Lamb Co., Detroit, Mich., 
has a capacity for processing 
378 automatic-transmission pump 
bodies per hour. This equipment 
machines the part from five differ- 
ent angles and three positions. 
Practically every known method 
of machining holes, as well as 
plunge face-milling with multiple- 
blade cutters, is employed in 
handling this work. The machine 
exemplifies “building-block” unit- 
ized construction, affording com- 
plete ease of component rear- 
rangement for production flexibil- 
ity. The main base is a series of 
blocks. Each is of welded con- 
struction with machined, square, 
mounting faces for supporting 
fixtures and accessories and at- 
taching wing-and-column _ base 
units. A chip-coolant chute and 
a recess for concealing piping and 
conduit are cast integral within 
each base block. 

Wing bases support Lamb 
standard way type units which 
are used for heavy-thrust milling, 
drilling, and tapping operations. 
Plate type work-heads permit 


Automated Transfer Machine for Processing Pump Bodies 
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Transfer machine for processing pump bodies built by F. Jos. Lamb Co. 


quick and easy change of hole 
patterns. Standard quill type, self- 
contained, hydraulic power units 
perform light-thrust operations. 
Each working station has a fixture 
with integral clamping. Conse- 
quently, each station is a self- 
sufficient machine built of inter- 
changeable components. Quill 
units are mounted vertically on 
the fixtures and all wing units are 
horizontally mounted on the right 
side of the base. This arrange- 
ment provides maximum left side 
accessibility to fixtures, tools, and 
clamping machanism. 

The transfer mechanism is of 
the walking-beam type. It has 
hardened part nests and incor- 
porates harmonic deceleration. 
The machine also incorporates a 
new idea in probes. Removable 
probes require only one limit 
switch and can be replaced in 
seconds by lifting the retainer 
plate and sliding the probe out of 
its bushings. Additional features 
include manifolding of hydraulic 
accessories, completely central- 


ized automatic lubrication sys- 
tem, individual control buttons at 
all working stations, and master 


electrical push-button control at 
the loading station that pivots to 
allow right or left side operator 
position. 

A schematic light panel, visible 
from operator position, indicates 
machine function or malfunction. 
The machine incorporates use of 
new control elements that permit 
circuit changes and maintenance 
with plug-in connectors. 
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Semi-Automatic Brinell 
Hardness Tester 


A  high-production, Brinell 
hardness tester designed to make 
accurately located tests has been 
announced by Steel City Testing 
Machines, Inc., Detroit, Mich. 
This machine must accurately 
position the work-piece before it 
can make the test. A precision 
limit switch located in the table 
fixture must be depressed by the 
part before the knee-actuated cy- 
cle switch becomes energized. 
The cycle time for the test is 
only two seconds. 

Colored lights on the machine 
indicate the relative hardness of 
the part. When a part is too hard, 
the ball will not penetrate deeply 


ae 
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enough, and the yellow light will 
flash. If the ball penetrates too 
far, the material is too soft and 
the red light flashes. Acceptable 
parts are indicated by a green 
light. The machine can distin- 
guish a difference of 0.1 mm in 
the diameter of the impression. 
Limits for the Brinell range to be 
indicated by the lights are se- 
lected by using pieces of known 
hardness. 

Only after the limit switch and 
cycle switch have been actuated, 
will the tester apply the full hy- 
draulic load (which is adjustable), 
flash the hardness signal, and 
withdraw the penetrator. The 
penetrator ram has a maximum 


High-production semi-automatic Brinell hardness tester 
shown by Steel City Testing Machines, Inc. 


travel of 1 inch. A gage on the 
front of the machine is periodi- 
cally used to check the applied 
load. 

The throat depth of the ma- 
chine is 10 inches; the maximum 


vertical opening, 14 inches; and 
the applied load capacity, from 
500, to 3000 kg. The tester will 
accommodate a wide range of 
parts by using different locators. 
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Niagara Presses for Large, Heavy-Tonnage Work 


A line of Series SE straight- 
presses, modernized to handle a 
variety of large, heavy-tonnage 
drawing, punching and blanking 
work, has been announced by the 
Niagara Machine & Tool Works, 
Buffalo, N. Y. The line includes 
180 models of one-, two-, and 
four-point suspension presses in 
increased capacities, ranging 


from 100 through 1250 tons. All 
machines in this line can be 
equipped for automation. 

An outstanding feature of these 
presses is the Niagara crankless 
eccentric-gear drive which has 
been developed to deliver greater 
torque with less deflection than 
was possible with the types of 
construction previously employed. 


Straight-side, eccentric-geared press for heavy-tonnage 
work built by Niagara Machine & Tool Works 
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The eccentric is an integral part 
of the main gear which rotates 
on a stationary pin rigidly sup- 
ported in the crown. The pin, 
serving merely as a pivot, carries 
no torsional load and relatively 
little bending load. 

Rugged, all-steel frames of 
four-piece construction are de- 
signed to assure maximum accu- 
racy and prolonged die life. The 
low-inertia, quill-mounted, pneu- 
matic friction clutch serves to 
reduce heat and wear because 
most of its weight continues to 
rotate with the flywheel. An au- 


A “Roto-Matic” transfer ma- 
chine for chamfering both sides 
of both ends of axle tie-rods has 
been announced by the Davis & 
Thompson Co., Milwaukee, Wis. 
The work is loaded by hand on 
the conveyor chain, which hy- 
draulically indexes through suc- 
cessive stations, including the 
unloading station. At the first 
station a probing operation is 
performed to make sure that the 
holes have been drilled through 
the work before it reaches the 
first chamfering station. 

The second and third stations 
perform chamfering operations 
on opposite ends of the work- 


**Roto-Matic”’ Transfer Machine 


tomatic, circulating oil system 
incorporated in the design keeps 
the gears and bearing surfaces 
properly lubricated. 

All air, electrical, and circulat- 
ing-oil controls are enclosed in 
the uprights. The driving assem- 
bly is housed in the crown, and 
there is no exposed, overhanging 
flywheel, clutch, or other mecha- 
nism to cut off light, throw 
grease, or take up floor space un- 
necessarily. Operating controls of 
the latest type are conveniently 
arranged on a master panel. 
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piece. These operations are per- 
formed simultaneously on two 
pieces, the stations being stag- 
gered so that work is done only 
on one end of a piece at a time. 

Following up the chamfering 
operations on one side the pieces 
are transferred to a turnover sta- 
tion. They then pass on to the 
next two stations where the other 
sides are chamfered. The finished 
parts are then discharged. Cy- 
cling of the machine is hydrau- 
lically and air controlled. Pro- 
duction is at the rate of 666 
tie-rods per hour. The machine 
weighs 6600 pounds. 
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“Roto-Matic’’ transfer machine equipped to process axle tie-rods 
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Brown & Sharpe “Circuitpak’’ 
hydraulic power unit 


Brown & Sharpe Hydraulic 
Power Unit 


A low-cost, hydraulic power 
unit, called the “Circuitpak,” has 
been announced by the Hydrau- 
lics Division of the Brown & 
Sharpe Mfg. Co., Providence, 
R. I. This compactly assembled 
unit with electric motor, hydrau- 
lic (oil) pump, valves, and oil 
reservoir is manifold-circuited 
for direct connection to the cylin- 
der lines. 

Four pump capacities ranging 
from 0.8 to 5 gallons per minute 
are available with 1-, 1 1/2- or 
2-hp capacitor-start electric mo- 
tors, and up to four solenoid- 
operated four-way valves. Reser- 
voir capacity is 2 gallons, with 
nickel-tube heat exchanger cast 
in housing for cooling oil. Opera- 
tion is at the rate of 3600 rpm 
with pressures running as high as 
1000 psi. 

Circuitpaks may be applied 
with cylinders of all sizes to pro- 
vide power for  spot-welding, 
vise-clamping, indexing, cutting, 
molding, riveting, lifting, push- 
ing, feeding, traversing, and many 
other machine and materials-han- 
dling operations. Unitary design 
is especially adaptable for con- 
version of manually or mechani- 7 
cally operated production equip- 
ment to hydraulic automation. 
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Fig. 1. The first machine in Snyder low-production manifold milling battery. 
This unit rough- and finish-mills the joint faces in a single pass 


Snyder Special Machines for Processing Intake Manifolds 


Three special milling and drill- 
ing machines that provide an 
economical means for producing 
automotive intake manifolds in 
low-production quantities have 
been designed and built by the 
Snyder Tool & Engineering Co., 
Detroit, Mich. The production 
unit consists of a line-index type 
machine for rough- and _finish- 
milling the manifold joint faces, a 
special drilling machine for drill- 
ing and reaming location holes, 
and a special milling machine 
that mills the water flange and 
carburetor mounting pad. 

Each machine hydrauli- 
cally operated and _ electrically 
controlled. One operator runs 
each unit and performs loading, 
push-button cycle, and unloading 
operations. Maximum economy in 
machine cost is achieved by elimi- 
nating automation devices be- 
tween the three machines in the 
production unit. The machines 
are powered by hydraulic units. 

One intake manifold is loaded 
upside down is a line-index fix- 
ture that is fed under a pair of 
angular milling units and re- 
turned to the initial position for 
unloading. An air-powered im- 
pact wrench mounted on the 
machine engages a socket in the 
fixture to perform the push- 
button-controlled clamping and 
unclamping functions. 


Each of the angular milling 
heads has one rough- and one 
finish-milling cutter under which 
the part passes during the ma- 
chining cycle. These heads are 
mounted on welded-steel col- 
umns, and each pair is powered 
by a 15-hp motor. The production 
rate for this machine, Fig. 1, is 


fifty-three pieces per hour at 100 
per cent efficiency. 

After the joint faces are milled, 
the manifold is placed right-side 
up on these faces on slide rails, 
and hydraulically clamped in the 
second machine in a fixed position 
for the drilling operation. Four- 
spindle drilling heads on each 
side of the machine drill the part 
from the bottom in angular loca- 
tions. Two of the spindles in one 
of the heads utilize combination 
drilling and reaming tools to pro- 
vide reamed manufacturing holes 
for subsequent operations. After 
drilling, the part is slid through 
the machine on rails to the oppo- 
site side where it is unloaded on a 
roller type conveyor. The produc- 
tion rate for this operation (not 
illustrated) is 102 pieces per hour 
at 100 per cent efficiency. 

With the joint faces milled and 
provided with locating holes, the 
manifold is placed right-side up 
on rails in the third machine, 
Fig. 2, and slid into machining 
position where it is hydraulically 
clamped for the milling of the 
water flange and carburetor-pad 
surfaces. Two separate heads per- 
form these machining functions. 
The water flange is milled by a 
cutter that is traversed across the 


Fig. 2. Third machine in Snyder manifold battery. This view shows part 
clamped in position on joint faces for milling water flange and carburetor pad 
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end of the part, while the car- 
buretor pad is milled by a cutter 
that travels in an angular path 
with respect to the plane of the 
joint faces. 

The pad milling head is pow- 
ered by a 15-hp motor. Since the 
head overhangs the part, it is 
provided with support on the op- 
posite end by a guide that travels 


in a slide during the machining 
operation. A spacer type mount- 
ing is provided for the pad milling 
cutter to permit the machining of 
selected pad heights for different 
manifolds. The production rate for 
this machine is fifty-three pieces 
per hour at 100 per _ cent 
efficiency. 
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Cincinnati Milling Machine with Tracing Control 


A Contourmaster milling ma- 
chine, equipped for three-dimen- 
sional, hand-guided — hydraulic 
tracer-controlled milling, was re- 
cently announced by the Cincin- 
nati Milling Machine Co., Cin- 
cinnati, Ohio. This equipment, 
designated 1C, retains the basic 
advantages and design character- 
istics of the 1A and 1B styles in- 
troduced at the last Machine Tool 
Show. The principal difference is 
in the type of tracing equipment: 
vertical, automatic depth control 
to the spindle for the 1A and 1B 
styles, and 3-D hand-guided hy- 
draulic tracing for the 1C style. 

The new 3-D unit controls the 
direction of traverse of the table 
and saddle for 360-degree hori- 
zontal profiling, and the vertical 
movement of the spindle quill for 
vertical profiling. Deflection of the 
stylus results in a corresponding 
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movement of the table, saddle, 
and spindle quill separately or in 
unison. Hydraulic motors perform 
the actual work of traversing the 
saddle and table units through 
feed-screws that engage anti-fric- 
tion nuts. With this machine, 360- 
degree horizontal feed rates, 
within the limit fixed by a knurled 
adjusting dial above the tracer 
finger, are controlled by the 
amount of tracer finger displace- 
ment. Maximum feed is 25 inches 
per minute. 

When the tracing unit and quill 
are in the fully retracted position, 
a rapid-traverse rate of 50 inches 
per minute is available for posi- 
tioning the table and saddle. Of 
course, the conventional hand- 
wheel controls can also be used 
for positioning. A vertical-feed ad- 
justing dial, also above the tracer 
finger, determines the maximum 


Fig. 1. (Left) Cincinnati Contourmaster milling machine. Fig. 2. (Right) Setup for milling a saw-handle mold 
on the Cincinnati No. 1C Contourmaster. A finished mold is shown at the left 


“down” feed rate of the spindle. 

Four distinct combinations of 
feed movements are available on 
the new Cincinnati 1C Contour- 
master. First, all three movements 
can be “active” for complete three- 
dimensional control; second, ver- 
tical movements can be “blocked 
out” for 360-degree profile milling 
in a horizontal plane; third, cross- 
feed may be “blocked out” for 
depth-control milling, using verti- 
cal feed and table feed; and 
fourth, table feed can be “blocked 
out” for depth control milling, 
using vertical feed and cross feed. 
Power feed in a straight line, 
using the table or cross traverse, 
can also be engaged without con- 
stant hand deflection of the tracer 
finger. The device for this feature, 
mounted on top of the 3-D unit, 
holds the tracer finger in any de- 
sired deflected position. 

In one setting, the full 22-inch 
table travel and 10-inch cross 
travel can be used for 360-degree, 
hand-guided, profile-milling cuts. 
Ram mounting of the spindle 
carrier permits the milling of work 
wider than 10 inches in two 
settings. Vertical range of the 
spindle quill is 31/2 inches. A 
l-hp motor drives the spindle. 
There are eight speeds ranging 
from 215 to 5650 rpm. 
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Air-Cooled Engine-Driven 
Welders 


The Air Reduction Sales Co., 
a division of Air Reduction Co., 
Inc., New York City, has brought 
out air-cooled, engine-driven 
Heliwelders in three types—one 
250-ampere, direct-current, and 
two 300-ampere, alternating- 
current direct-current machines. 
All machines provide 115- to 230- 
volt, 10-kilowatt, single-phase, 60- 
cycle power when operated as 
power plants. They have 115-volt, 
direct-current auxiliary power 
available for operating lights and 
power tools while welding. 

The 250-ampere, direct-current 
machine is designed for general- 
purpose construction and mainte- 
nance welding in the field, espe- 
cially in pipeline work. The 
300-ampere, alternating-current, 
direct-current machine is a 
remote-area welder and power 
plant for  alternating-current 
welding and direct-current re- 
verse, or direct-current straight 
polarity welding current. The 
300-ampere, alternating-current 
direct-current Heliwelder is for 
field operations where aluminum 
or magnesium structural welding 
is involved. Automatic inert-gas 
control panel with solenoid valve 
and post flow timer is standard 
equipment. 
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Air-cooled engine-driven Heliwelder announced by 
Air Reduction Sales Co. 


A Red Ring automatic loader 
for handling cluster type gears on 
rotary gear-shaving machines 
is announced by the National 
Broach & Machine Co., Detroit, 
Mich. This versatile loader will 
handle four different setups on a 
single part. 

In shaving different gears of a 
cluster on a single shaving ma- 
chine equipped with the automat- 
ic loader, there are five variables 
to consider: shaving cutter; cutter 
and work center distance; head 
and tailstock axial positioning; 
axial positioning of the loader; 
and size gaging of the gear to be 
shaved. Cutter changes, center 
distance adjustments, and axial 
positioning of machine head and 
tailstocks, and the loader proper 
are simply and easily accom- 
plished. The provision for quick- 
change  size-gaging _ flexibility 
within the loader is a more com- 
plex problem that is solved by this 
equipment. 

The loader is of the rocker type 
in which an air cylinder powers 
a rocker-arm mechanism that re- 
moves gears, one at a time, from 
an input magazine feed and de- 
posits them in the shaving posi- 
tion where air-powered head and 
tailstocks position them for the 
shaving operation. A finish-shaved 


Red Ring Automatic Loader for 
Gear-Shaving Machine 
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Red Ring cluster-gear automatic loader that provides 
quick-change gaging setups 


gear is removed from the shaving 
position and placed in an exit 
chute while the next gear is 
loaded into the shaving position. 
The input size-gaging function in 
the loader is provided by passing 
the particular gear to be shaved 
between a pair of master gears 
before it enters the storage 
magazine. 

To provide quick setup gaging 
flexibility, the upper master gears 
for the four gears on the cluster 
are mounted on a single shaft. 
This upper shaft has a knurled 
knob that is turned manually to 
feed the cluster into the maga- 
zine. The gears are fixed to the 
shaft by means of cone-point 
screws. The other four master 
gears are mounted on another 
shaft under the cluster. These 
gears “free-wheel” on the shaft 
and are positioned axially by 
spring poppets. 

To make a gaging setup for a 
particular gear, the upper master 
is moved axially into the prede- 
termined location and locked with 
the cone-point screw. The lower 
master is then moved into the 
proper poppet position. All other 
master gears are in_ location 
where they clear the remaining 
gears of the cluster. 
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Improved Automatic Assembly Machine 


An improved auto-positioner, 
announced by Dixon Automatic 
Tool, Inc., Rockford, Lll., consists 
essentially of the Dixon automatic 
parts-positioning head and a 
newly developed parts feeder, 
which positively guides the part 
into place. Both units are mounted 
upon a dual column for compact- 
ness, rigidity, and convenient ad- 
justment. They are actuated by 
compressed air. An important fea- 
ture of the feeder is that it re- 
quires no auxiliary motor or vibra- 
tor. No curved tracks are used 
and it is not necessary to depend 
on gravity for placing the part in 
the chuck. 

Designed to handle parts rang- 
ing in size from 1/16 inch to 2 
inches, the positioner automati- 
cally and positively transfers the 
parts from feeder to fixture at 
speeds up to 6000 per hour. An 
important feature of the positioner 
head is its built-in sensing mecha- 
nism, which causes the machine 
to stop if a part is missing or mal- 
formed. The unit stops with the 


Dixon fully automatic auto-positioner for feeding and 
placing washer in cup 
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ram in the forward position, mak- 
ing it easy to locate the source of 
trouble. 

The illustration shows the fully 
automatic auto-positioner tooled 
to feed and place a 0.455-inch di- 
ameter formed washer into a cup 
having 0.001-inch clearance, as in- 
dicated by the cross-section view 
in the lower right corner. The in- 
set in the upper right corner 
shows the feeder mechanism as 
furnished for the job. Drum lugs 
deposit washers upon the spe- 
cially formed loading tray, from 
which they fall to the feed track, 
to travel with the formed side 
down. When reversed, they are 
automatically guided back to the 
hopper. 
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Oilgear Electrohydraulic 
Servocontrol Valve 


A servo valve for controlling 
fluid power on brake and forming 
presses, metal expanders and 
shrinkers, saws, 


flying cut-off 


Connecting Rod 
™ 


grinding and transfer machines, 
and other automatic metalwork- 
ing machinery has just been an- 
nounced by the Oilgear Co., Mil- 
waukee, Wis. This single-stage, 
electrohydraulic three- and four- 
way servo valve contains only two 
moving parts: a torque-motor 
armature and a “Swing-Plate.” 
There is no metal-to-metal contact 
between the “Swing-Plate” and 
valve body. This frictionless fea- 
ture provides for higher sensitiv- 
ity and fast response to minute 
signals. It virtually eliminates 
sticking, scoring, and jamming. 
Clearances and port seal sizes 
can be varied to suit the applica- 
tion and the type and amount of 
fluid handled. Sharp, long, rec- 
tangular chambers and _ lands 
linearize valve characteristics, so 
that the flow rate is essentially a 
linear function of valve displace- 
ment, supplying high fluid-power 
gain with minute “Swing-Plate” 
movement. Hardened stainless- 
steel construction assures reliable 
operation well in excess of a hun- 
dred million cycles, even with 
non-lubricating fluids. 
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The new Oilgear Servocontrol 
components applied to controls on 
Oilgear pumps and transmissions 
are designed to provide greater 
system accuracy and resolution. 
Functions easily attained with the 
Oilgear Servocontrol open and 
closed-loop systems include pre- 
cision and high-response speed 
control, from zero to maximum 
revolutions per minute in either 
direction through remote control 
stations or switches. The system 
also provides for positive, high- 
response and follow-up position 
control through remote command 
units. Output motions or speeds 
with closed-loop systems will re- 
main nearly constant with accu- 
racies from 0.1 to 1.5 per cent, and 
with resolution down to 0.05 per 
cent. 
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**Rol-Form”’ Die Designed to 
Eliminate Work Marking 


A press brake die with roll in- 
serts which eliminate work mark- 
ing and reduce die setup and 
change-over time has been intro- 


Di-Acro “'Rol-Form" die for forming polished and painted 
material without work marking 


duced by the O’Neil-Irwin Mfg. 
Co., Lake City, Minn. This die 
can be used in any mechanical or 
hydraulic press brake or punch 
press. It is called the Di-Acro 
“Rol-Form,” and is particularly 
useful where polished, painted, 
and bright-finish metals are being 
formed, as it eliminates work 
marking on those materials. 

The dies differ from conven- 
tional V-dies in that the die-block 
houses two hardened and ground, 
half-round inserts which roll up 
and toward the opening in the 
die-block as the mating die enters 
the material to be formed. It is the 
rolling action of these inserts that 
does away with work marking. 
After each operation, a compres- 
sion spring returns the roll inserts 
to a flat position, ready for the 
next bend. 

Four standard styles of the Rol- 
Form dies with half-round inserts 
varying in size from 1/4 to 1 inch 
are available. The larger the half- 
round insert, the greater the ma- 
terial capacity. Using a 60-degree 
punch or upper die and one Rol- 
Form die, a range of material 


thicknesses can be covered that 
would ordinarily require several 
V-die setups and change-overs. 
The bed or ram of the press must 
be adjusted to accommodate the 
varying thicknesses of material to 
be formed. This adjustment also 
controls the degree of bend. Maxi- 
mum degree of bend which can 
be formed with the Rol-Form die 
in any one material is 60 degrees. 
Any material from 0.005 to 1/8 
inch thick can be formed without 
marking by these dies which are 
available in standard lengths up to 
12 feet. 
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P & W Lead Tester for 
Checking Threads 


A lead tester designed to check 
the lead of straight or taper 
threads, internal or external 
threads, and taper of threads or 
cylinders has been announced by 
the Pratt & Whitney Co., Inc., 
West Hartford, Conn. This Model 
electromechanical, universal 
lead tester is intended primarily 
for use in inspection rooms and 


Lead tester for checking external and internal threads 
shown by Pratt & Whitney Co., Inc. 
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gage laboratories. It is a high-pre- 
cision gaging machine that can be 
used to check internal threads 
ranging from 1 1/4 to 16 inches in 
diameter, and external threads 
from 0 to 16 inches in diameter, 
on work as heavy as 500 pounds. 

The device was especially de- 
signed to meet the demand for 
checking the lead and taper of 
API gages, which were often too 
large or too heavy for conven- 
tional methods of checking be- 
tween centers or on V-blocks. Be- 
cause of its universal features and 
extra capacity, this lead tester is 
ideal for checking all types of lead 
on thread gages and precision 
products, 


Direct readings are made to 
0.00002 inch for lead, and to 
0.0001 inch for taper, by means of 
the well-known Electrolimit gag- 
ing principle incorporated in the 
gaging machine. In _ checking 
threads the zero reading is estab- 
lished by Hoke gage-blocks. It is 
then compared to the position of 
a ball point in the thread. The 
variation from zero is indicated on 
either the lead or taper Electro- 
limit scales, or on both, depending 
upon the elements being checked. 
Interchangeable gaging spindles 
and ball points are provided to 
check a full range of thread 
pitches. 
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Norton Hydraulic Surface Grinder 


The Norton Co., Worcester, 
Mass., has announced a 6- by 18- 
inch Type S-3 hydraulic surface 
grinder. An outstanding feature 
of this machine is a substantial 
increase in table speed which is 


said to reduce grinding time as 
much as 50 per cent over similar 
machines employing conventional 
feeds. The maximum table _trav- 
erse speed of the new machine is 
125 feet per minute. This is be- 


Norton hydraulic surface grinder set up in the manufacturer's 


own toolroom for reconditioning a jig 
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lieved to be the fastest available 
on any surface grinder of similar 
capacity. It is claimed that in 


addition to reducing grinding 
time, the high maximum table 
traverse speed reduces burning, 
checking, and cracking of the 
work, particularly when grinding 
heat-sensitive steels. 

Another feature is the ma- 
chine’s capacity for grinding a 
work-piece as high as 15 inches 
above the work-table with a 
standard 8-inch diameter grind- 
ing wheel. Other features include 
the two, hand-scraped flat ways 
of the base, which are made long 
and wide to give minimum bear- 
ing pressure per square inch, and 
hence insure long wear. The 
straightest possible cross-tracking 
of the saddle is assured by means 
of a guide rail and pre-loaded 
ball-bearing roller construction. 
This feature is particularly impor- 
tant in grinding square shoulders. 

The accurate, hydraulic cross- 
feed movement at each table 
reversal is easily set or adjusted 
by a graduated dial type knob. A 
two-speed vertical feed hand- 
wheel provides rapid movement 
for positioning, and a fine feed, 
graduated in increments of 0.0001 
inch, for precision feeding. 

Setting up the work is further 
simplified by the centered revers- 
ing lever which permits the oper- 
ator to line up the table dogs with 
the ends of the work. The table 
dogs themselves are set with fin- 
ger pressure. 

Finger-operated latches at the 
ends of the sliding table disen- 
gage the hydraulic cylinder to 
permit easy manual operation of 
the table, The table traverse 
handwheel is interlocked with the 
hydraulic start-stop lever to pre- 
vent rotation of the handwheel 
during hydraulic powered mo- 
tion. 

Optional equipment available 
with this machine includes: a 9- 
inch-per-minute, vertical power 
positioning unit, magnetic or elec- 
tric chucks with all controls; dust- 
collection unit; integral motor 
spindle; and construction to JIC 
electrical standards. The machine 
can be arranged to employ wet 
grinding, coolant through the 
wheel, and electrolytic assist. 
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Dri!ling and tapping machine added 
to line manufactured by Zagar, Inc. 


Zagar Air-Oil Machines for 
Drilling and Tapping 


A 22-inch air-oil-feed drilling 
machine has been added to the 
line of drilling equipment made 
by Zagar, Inc., Cleveland, Ohio. 
This machine will accommodate 
more and larger drills than the 14- 
inch machine previously brought 
out. It will also handle larger and 
heavier work, as well as a greater 
variety of materials. 

The rugged, sturdy base is cast 
semi-steel, and contains all com- 
ponents, piping, and control link- 
age necessary to operate the ma- 
chine. Capacity of this unit can be 
rated in three categories: thrust, 
torque, and ram movement. 
Thrust capacity is 2000 pounds 
with compressed air at 80 psi fed 
into the head end of a 6-inch 
cylinder. Torque capacity is ample 
for the installation of a 215 frame 
motor. This can be 5 hp at 3500 
rpm; 3 hp at 1750 rpm; 2 hp at 
1160 rpm; or 1 1/2 hp at 870 rpm. 
Ram movement has controlled or 
slow feed that can be adjusted 
from zero to a full 6 inches. Ad- 
justable stops can be set to use 
any total length of stroke desired. 
The only control needed is a 
switch to start and stop the motor. 
All others are mechanical controls 
built into the machine. 
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The Sundstrand Machine Tool 
Co., Rockford, Ill., has brought 
out an Omnimil developed to 
combine the rigidity of a heavy- 
duty milling machine with the 
range of a boring mill and the 
versatility of an all-angle head. 
The double-spindle head can be 
adjusted to any angle, thus mini- 
mizing the amount of work-han- 
dling necessary when milling a 
work-piece requiring the machin- 
ing of surfaces in a number of 
planes. 

This machine has the capacity 
to take sizable cuts with its 15-hp, 
double-spindle head. The low- 
speed spindle for ferrous material 
has a speed range of 25 to 400 
rpm, and the high-speed spindle 
for machining non-ferrous ma- 
terials has a speed range of from 
250 to 4000 rpm. Both spindles 
have quick speed changes. 

Among the operations that are 
readily handled on this Omnimil 


Sundstrand Omnimil for Precision Milling at Any Angle 


are: angular, cross-, end-, and 
slab-milling, drilling, and boring. 
Power feed rates are infinitely 
variable between 1/2 inch and 
200 inches per minute for longi- 
tudinal and transverse feed, and 
1/4 inch to 100 inches per minute 
for vertical feed. Outstanding ac- 
curacy in setup is provided by 
pendent control that permits posi- 
tioning control of less than 0.001 
inch. 

The center section of the head 
carries the motor and transmission 
gearing. A 90-degree circular mo- 
tion that permits positioning the 
spindles in any angle from hori- 
zontal to vertical is power-posi- 
tioned and hydraulically locked. 
Positioning accuracy is provided 
by the use of vernier scales. The 
center section housing the trans- 
mission provides sufficient bulk 
and rigidity to absorb cutter vi- 
bration and prevent deflection 
during the heaviest of cuts. The 


Over-all view of Sundstrand Machine Tool Co.'s new Omnimil 
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front section housing the two cut- 
ter spindles is provided with 360- 
degree manual adjustment. 

The pendent is pivot-mounted 
so that the operator can control 
all machine functions from the 
most convenient position for the 
job being performed. Because the 


The Research Division of the 
Elox Corporation, Royal Oak, 
Mich., has announced the devel- 
opment of a new process desig- 
nated “Electro-Chemical Machin- 
ing” (ECM). With this equip- 
ment, parts can be electronically 
machined completely from start 
to finish. Its capacity for rapid 
metal removal has proved advan- 
tageous on large-scale die work in 
the automotive and aircraft in- 
dustries. 

The process consists of using an 
electrode similar to that employed 
in electrical-discharge machining, 
with both electrode and work- 
piece submerged in a saline solu- 
tion. Metal is removed by an elec- 
tro-chemical action controlled by a 
highly sensitive servo-feed system 
that automatically advances the 
electrode into the work-piece as 
the machining progresses. The 
currents that can be used are not 


Elox Electro-Chemical Machine 


cutter can be fed to the work, 
loading and unloading are always 
at a standard height, and all cuts 
can be taken close to normal eye 
level. The saddle and table are 
designed to provide ample sup- 
port for heavy work. 
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restricted to any particular range. 
Metal-removal rates of the ma- 
chines are listed in ranges of 500 
to 50,000 amperes. Typical metal- 
removal rates using a 5000-ampere 
power supply rating would be 30 
cubic inches per hour with a mini- 
mum electrode area of 100 square 
inches. Using a 50,000-ampere 
power supply rating, metal-re- 
moval rates are 300 cubic inches 
per hour with a minimum elec- 
trode area of 1000 square inches. 
In addition to the extremely 
high metal-removal rates, it is 
claimed that the machines offer 
many other unique advantages. 
The cost per cubic inch of metal 
removed is low, since the elec- 
trode can be reused many times 
without appreciable wear. The 
electrode can be made of any con- 
ductive material such as lead, tin, 
or solder to keep the cost low. 
Circle Item 119 on postcard, page 193 


Machine brought out by the Elox Corporation for application 
of its newly developed “Electro-Chemical Machining’ 
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Stocker & Yale Comparator 


Dual-Image Comparator for 
Checking Small Assemblies 


A small, dual-image projector 
for use in checking runout or 
worm-and-disc assemblies for 
watt-hour meters has been an- 
nounced by Stocker & Yale, Inc., 
Marblehead, Mass. Magnifications 
for this application are alike for 
both images. Screen size is pur- 
posely reduced to include only the 
areas or details to be checked. 
Fixture equipment is relatively 
simple. Screen and fixture adjust- 
ments are provided so that setting 
to a master or to suit changes in 
specifications may be accommo- 
dated. The optical systems are de- 
signed for checking the adjust- 
ments of assembled parts in two 
planes and are pre-set by the 
manufacturer. The instrument is 
compact and convenient to use in 
any location, since it occupies 
only about 11/2 square feet of 
bench space. 

Variations of the dual-image 
projector are almost unlimited. 
Optical systems may be of differ- 
ent magnifications and of differing 
focal lengths. The optics may 
be parallel projection paths, as 
shown, or intersecting paths. 
Screens to accommodate various 
magnifications and _ part sizes 
range from 3 by 3 inches square 
to 20 inches in diameter, with 
separate screens for each view or 
both images appearing on a single 
screen. Triple systems for check- 
ing three coordinates or features 
at one time, while not common, 
are nevertheless quite possible 
and practical for certain applica- 
tions. 
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Oliver Heavy-Duty 
Metal-Cutting Saw 


A heavy-duty production saw 
for precision cutting of aluminum, 
bronze, copper, brass, and other 
non-ferrous metals has been intro- 
duced by the Oliver Machinery 
Co., Grand Rapids, Mich. This 
machine, called the Oliver No. 
838 plate saw, was specially de- 
signed to meet demands for ac- 
curate work and fast cutting. 

The plate saw has a heavy cast- 
iron bed. Both the feed-motor and 
saw-motor units travel on a 6-foot 
carriage. The material to be cut is 
placed on the heavy cast-iron 
tables with the saw unit moving 
along the bed to cut through the 
material. The machine is built in 
any length from 4 to 40 feet, in 
4-foot increments. The saw arbor 
is 11/2 inches in diameter where 
the saw is applied, and has collars 
9 inches in diameter to support 
the blade. The arbor runs in large 
ball bearings. It is driven by mul- 
tiple V-belts at 2200 rpm, and by 
a 20-, 30-, or 40-hp totally en- 
closed, fan-cooled motor operat- 
ing at 1800 rpm. The feed motor 
is a 3-hp Reliance V-S unit with 


Oliver plate saw designed for heavy-duty metal cutting 


adjustable speed drive, and is 
totally enclosed and fan-cooled, 
giving speeds from 1 to 40 feet 


per minute. The carriage return 
speed is 40 feet per minute. 
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Sheldon Precision Lathe 


A 15-inch lathe, designed to 
fill the gap between conven- 
tional belt-driven and geared- 
head types, has been announced 
by the Sheldon Machine Co., Inc., 
Chicago, Ill. This design (patent 
pending) has been developed to 


Precision lathe announced by Sheldon Machine Co., Inc. 


provide industry with a new type 
of cost-cutting machine. Although 
it is built to combine the capacity 
and power of a geared-head lathe 
with the economy and flexibility 
of a belt-driven type, it is said to 
be available at a comparatively 
low cost. 

An outstanding feature of this 
lathe is the fully enclosed head- 
stock with its work-holding spin- 
dle. Although the high-torque 
drive is direct to the spindle, all 
radial and thrust loads from the 
drive are absorbed by large, 
tapered roller bearings that sup- 
port an input pulley in the rear of 
the headstock wall. Power from 
the pulley is transmitted to the 
spindle through a positive clutch 
in direct drive or through gears in 
the back-gear drive. As a result, 
the spindle can utilize its full ca- 
pacity as a work-holder without 
the stresses of driving pressures or 
loss of power through intermedi- 
ate shafts. 

The spindle itself is mounted in 
“Zero Precision” tapered roller 
bearings arranged in the new box 
type head designed for greater ac- 
curacy and maximum rigidity. 
The hole through the spindle is 
1 1/2 inches in diameter. Because 
of the unique design of the head- 
stock, back-gears can be engaged 
or disengaged by a single lever 
on the front of the headstock. A 
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3-hp motor is recommended for 
the high-torque drive. The apron 
has two independent drop-lever 
clutches for engaging power feeds. 

The quick-change gear-box pro- 
vides sixty different threads and 
feeds, including such threads as 
71/2, 11 1/2, 27, and 30 threads 
per inch. A built-in, lead-screw 
reverse lever permits changing the 
direction of the lead-screw rota- 
tion while the lathe is running. 

The swing over the bedways is 
15 1/4 inches and over the cross- 


slide, 9 1/2 inches. The carriage is 
17 1/2 inches long and has a 
bridge width of 63/16 inches. 
From 4 to 240 threads per inch 
can be cut. Power longitudinal 
feeds range from 0.002 to 0.120 
inch, and power cross-feeds from 
0.001 to 0.060 inch per revolution 
of the spindle. Spindle speeds 
range from 40 to 1250 rpm. Either 
5-, 6-, or 8-foot bed lengths are 
available. The weight with 5-foot 
bed is 2220 pounds. 
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Morton Boring and Turning Machine 


A huge boring and turning ma- 
chine designed for processing the 
high-pressure sections of large 
steam turbines has been built by 
the Morton Mfg. Co., Muskegon 
Heights, Mich. This machine is 27 
feet long, 22 feet wide, and 40 feet 
high. The bed is 11 by 27 feet, 
and the work-table, 11 by 13 feet. 
Load-carrying capacity of the 
work-table is 120,000 pounds; 
quill diameter, 24 inches; and 
spindle diameter, 13 inches. 

Spindle speeds range from 2 to 
60 rpm. Boring capacity ranges 
from 16 inches in diameter for a 
depth of 36 inches, up to 60 inches 
in diameter for a depth of 96 


Morton Mfg. Co. 


Giant-size turning and boring machine built by 
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inches. Turning capacity ranges 
from 50 inches in diameter for a 
length of 48 inches, up to 84 
inches in diameter for a length of 
48 inches. The turning ring speed 
ranges from 2 to 12 rpm. Maxi- 
mum clearance under the outer 
turning ring is 10 feet. 

Nineteen motors with a total 
rating of 210 hp are used to power 
the machine. An elevator is pro- 
vided to enable the operator to 
change tool-heads. The front plat- 
form is elevated independently of 
the bridge for a travel range of 10 
feet. A  chip-removal conveyor 
with a capacity of 2 tons per hour 
is provided. The machine is 


Kaufman machine for drilling, countersinking, and 
tapping valve bodies 


equipped to position tools verti- 
cally and radially by electronic 
numerical control. It also has a 
closed-circuit television with the 
camera rotating on the spindle 
with the tool-head. This machine 
has a total weight of 525,000 
pounds and will require about 
eight railroad cars for shipment. 
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Kaufman Tapping Machine 


A Model 10E-1125 tapping 
machine equipped for drilling, 
countersinking, and tapping a 
wide variety of flanged valve 
bodies is now available from the 
Kaufman Mfg. Co., Manitowoc, 
Wis. This unit has three heads ar- 
ranged around the five-station in- 
dexing table. The heads are stand- 
ard units of the four-spindle 
adjustable type. 

Each head is provided with a 
six-speed transmission, hydrauli- 
cally operated adjustable feed, 
rapid advance, and adjustable 
time delay at bottom of stroke. 
With this equipment it is possible 
to handle a large range of flanged 
bodies, using drills, countersinks, 
and taps of different sizes on a 
variety of bolt circles. 
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Horizontal Drilling and Tapping Machine 


Unimatic Machine Products, 
Inc., Schiller Park, Ill, has intro- 
duced a single-spindle horizontal 
drilling and tapping machine that 
is designed with a full range of 
automatic controls. This machine 
is provided with magazine feed 
(adaptable to hopper feed) to 
handle the large variety of second 
operation drilling, tapping, coun- 
terboring, burring, countersink- 
ing, facing, reaming, and hollow- 
milling operations on  screw- 
machine _parts, die-castings, 
stampings, or header parts. It has 
a capacity for drilling 0.020- to 
3/8-inch holes in mild steel and 
for tapping holes up to 3/8 inch in 
diameter. 

A 1/2-hp spindle motor and 
drive pulleys provide a normal 
speed range between 500 and 
10,000 rpm. Adjustable spindle 
feed is obtained with compressed 
air through a 2 1/2-inch maximum 
stroke length by means of intake 
and exhaust metering screws for 
both top and bottom of the tan- 
dem piston-rod assemblies. This is 
supplemented by hydraulic con- 
trol adjustment for breakthrough 
or controlled feed operations. 

A bottom dwell adjustment fur- 


Unimatic horizontal drilling and tapping machine 


nishes additional control for fine 
surface finishing and holds repeat- 
able depth limits within 0.0005 
inch. The universal positioning 
and clamping fixture permits 
depth location from either the 
back of the part or the front face 
of shoulders or flanges. 

An extremely simple electrical 
circuit combining solenoid-actu- 
ated valve and limit-switch appli- 
cations synchronizes spindle oper- 
ation with any feasible clamping, 
positioning, indexing, or escape- 
ment mechanisms. 

Infinitely variable cycle control 
ranges up to 500 strokes per min- 
ute. The operating speed is deter- 
mined by the nature of the work 
being performed. Normal shop- 
line air pressure of 80 to 100 psi is 
reduced through built-in regula- 
tors to suit requirements. 

The spindle unit is dovetail- 
mounted on a heavy, accurately 
ground base. A rack-and-pinion 
mechanism with locking device 
permits a horizontal movement of 
5 1/2 inches toward the tailstock 
of the machine. Clearance be- 
tween spindle center and mount- 
ing base is 7 1/4 inches. 
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Contour-Milling Machine 


A contour-milling machine 
called the “Hydroversion” has 
been introduced by the Arrow 
Engineering Co., Inc., Largo, Fla. 
This machine is equipped with a 
True-Trace 3-D valve for either 
360-degree or 3-dimensional mill- 
ing. The table is 28 by 64 inches 
and has a travel of 36 inches. 
Cross travel of the cutting heads 
is 42 inches and the vertical travel 
10 inches. Feed rates range from 
0 to 60 inches per minute in all 
directions. 

The machine is equipped with 
two 5-hp electric spindles 
mounted on 12-inch centers. 
Twenty-four spindle speeds are 
available, ranging from 87 to 2600 
rpm. Spindles have a No. 40 taper, 
heavy-duty bearings, and perma- 
nent lubrication. The hydraulic 
power unit is integral with the 
machine and includes a 50-gallon 
reservoir, 5-hp electric motor and 
pump. The base contains a coolant 
reservoir with coolant pump 
mounted on the base. The ma- 
chine has one-shot lubrication to 
all ways and is fitted with neo- 
prene protective way covers. 

Circle Item 126 on postcard, page 193 
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Contour-milling machine built by Arrow Engineering Co. 
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“Embossing road signs 


America’s huge road program 


Here are just a few of the many jobs now being done 
profitably on Cincinnati® Shears, Press Brakes, and 
Shapers—helping to build America’s highways. 


Your share of the profits from this vast highway pro- 
gram will depend on your ability to supply metal com- 
ponents on time, in sufficient volume, to specifications, 
and at competitive prices. Whether you make guard 
rails or bridges, lampposts or culverts, curb forms or 
earthmovers—now is the time to measure your shear, 
press brake, and shaper capacity against the demand 
coming down the road. 


Don’t wait for competitive traffic. Write Department 
D for more data on these Cincinnati applications: Cata- 
log B-5 on Press Brakes; Catalog S-7R on Shears; 
Catalog N-7 on Shapers. 


Shapers / Shears / Press Brakes 


... CINCINNATI 
SHAPER 


® Cincinnati 11, Ohio, U.S.A. 


For more data on any products advertised this issue use card, page 193 M ACHINERY, October, 1958—189 
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Starrett Tool Chests 


A line of tool chests in both 
wood and steel styles has been an- 
nounced by the L. S. Starrett Co., 
Athol, Mass. These chests are de- 
signed to protect and preserve the 
fine tools used by machinists and 
tool and die makers as well as by 
apprentices, students, and home 
workshop enthusiasts. Both the 
wood and the metal chests are 
available without tools, or with 
three different assortments of 
Starrett tools selected to provide 
basic as well as more advanced 
precision measuring equipment. 
The metal chest, No. 200M, is 
constructed of rigidly reinforced 
steel with durable maroon, wrin- 
kled finish and contrasting black 
drawer pulls. It measures 20 by 
8 1/2 by 13 3/4 inches with a 
191/2- by 73/4- by 31/4-inch 
top compartment and weighs 28 
pounds. Seven drawers have easy- 
action slides with positive no-fall- 
out stops, plus spring clips to per- 
mit easy removal when desired. 
Drawers and top compartment are 
lined with Starrett red felt to pro- 
tect the tools. The front panel 
interlocks with the top for com- 
plete locking, and slides under the 
bottom drawer when open. 


The wood chest, No. 200W, is 


Starrett mechanics’ tool chests made in wood or metal, with or without tools 


made of selected grain Honduras 
mahogany with hand rubbed 
cabinet finish. It measures 20 by 
91/2 by 13 inches with a 19- by 
8 1/4- by 2 3/8-inch top compart- 
ment. It weighs 19 pounds. Nine 
drawers are furnished in an array 
of sizes to accommodate large and 


small tools. Drawers and top com- 
partment are lined with Starrett 
red felt. The drawers have posi- 
tive stops and spring clips for easy 
removal. The front panel slides 
under the bottom drawer when 
not in use. 
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Do-ALL Magnetic Chuck and Automatic Control 
for Precision Surface Grinding 


The DoALL Co., Des Plaines, 
Ill., announces a “Selectron” auto- 
matic chuck control and a “Power- 
Grip” magnetic chuck. These 


Low voltage “Power-Grip" magnetic chuck and ‘‘Selectron” control 
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equipment applied to precision surface grinder 


matched units are designed to 
provide variable holding power 
and a demagnetizing cycle that 
completely eliminates all residual 
magnetism. Even the thinnest and 
most fragile work-pieces may be 
easily removed from the chuck 
without distortion. Thus, — this 
equipment has eliminated, the 
danger of damaging delicate, pre- 
cision-ground work when it is re- 
moved from a magnetic chuck. 

Consistent repetitive accuracy 
is obtained because the demag- 
netizing feature permits swift and 
thorough chuck cleaning and re- 
moval of even the most minute 
chips. Also, the 24-volt circuit 
keeps the chuck cool, which is es- 
sential for accuracy, particularly 
when dry grinding. Neither the 
chuck nor the work-piece heats 
up. The operator can quickly se- 
lect the correct holding power for 
each job to insure safe holding 
without distortion of the chuck. 
Indicating lights show the operat- 
ing condition at a glance. The 
Power-Grip magnetic chucks and 
Selectron controls are available in 
a wide range of sizes. 
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Air Gage for Checking 


Missile Nose Cone 


A missile nose-cone gage has 
been designed and built by the 
Sheffield Corporation, Dayton, 
Ohio, a_ subsidiary of Ben- 
dix Aviation Corporation. This 
multiple-dimension “Precision- 
aire” gage measures the wall 
thickness of a nose cone at 
twenty-three points simultane- 
ously. The measuring points are 
located at various angular posi- 
tions around the periphery of the 
part. 

With the cone positioned be- 
tween the inner and outer gage 
members, wall thickness is meas- 
ured at all twenty-three places by 
opposed pairs of matched Plunjet 
air-gage cartridges connected to 
the remote twenty-three-column 
Precisionaire instrument. A glance 
at the float pattern in the air-gage 
columns shows whether wall 
thickness at each point is accept- 
able or the amount it is out-of- 
tolerance. A sliding, plastic “Aire- 
chart” across the face of the Pre- 
cisionaire instrument is engraved 


SHEFFIELD 


Air gage for checking missile nose cone built by Sheffield Corporation 


with color-coded minimum and 
maximum tolerance lines that also 
define angular position of cone. 
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Automatic Thread-Grinding Machine 


A Reishauer RAG, automatic 
thread-grinding machine is being 
introduced in this country by the 


Cosa Corporation, New York City. 
This single-purpose machine was 
developed to provide high-preci- 


Reishauer RAG automatic thread-grinding machine for small 
parts introduced by the Cosa Corporation 
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sion thread grinding on small 
parts such as: taps with straight 
and helical flutes (with or with- 
out relief); micrometer spindles; 
thread gages; and small worms 
with fine pitches. Single-rib grind- 
ing wheels with longitudinal feed 
are used exclusively. Operation of 
the machine is almost completely 
automatic, so that, after setup, it 
is only necessary to change the 
work-piece. 

Re-profiling of the grinding 
wheel occurs during the return 
stroke of the table slide, with a 
choice of three different re-profil- 
ing speeds. Automatic-feed com- 
pensation for decreased wheel di- 
ameter permits accurate grinding 
to finished dimensions. Frequency 
of re-profiling can be set to occur 
after 1, 2, 3, 4, or 6 strokes. 

The machine is equipped with 
an automatic, electric truing de- 
vice with two easily adjusted 
dressing heads that operate in- 
dependently but simultaneously. 
Also available is an electric truing 
device with one dressing head in 
which one diamond tool oscillates 
along both flanks and describes a 
radius, if desired. In addition, the 
grinder can be equipped with a 
coolant temperature control sys- 
tem. 

Lead-screw and lead-screw nut 


(Continued on page 198) 
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RUSSELL, 


BURDSALL & WARD 


BOLT NUT COMPANY 


Technical-ities 
By John S. Davey 


Select proper 
bolt diameter 


An erroneous rule of thumb 
worth forgetting is that no 
bolt under %” should be used 
where fastened members are 
under stress. Yet bolts 4%-inch 
and smaller take plenty of ex- 
ternal loading. 


HOW TO LOOK AT IT 


Primarily, you have to satisfy 
the stress requirements ... 
the load. So select bolts on 
that same basis: the actual 
strength to sustain that load. 


Calculating the strength re- 
quirements will tell you what 
bolt tensile, size, and number 
you need, If smaller bolts suf- 
fice, use them to avoid the 
penalty of overdesign. Holes 
can be smaller which means 
faster drilling and tapping. 
You have a chance to save 
materials since with smaller 
bolt holes, fastened members 
can often be made smaller too. 
You may also be able to 
standardize on a single size, 
saving assembly-line time. 


SIZE VS. SAFETY 


Remember that for a given 
grade of material, size tells 
you capacity of a bolt, not its 
safety. If you tighten a bolt 
to capacity, then you get 
safety. That’s why a smaller 
bolt properly tightened is bet- 
ter and safer than a larger 
bolt sloppily tightened, espe- 
cially where the loads are 
dynamic. Obviously, you re- 
duce risk of under-torqued 
bolts as you reduce their size. 
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The new RBsW “SPIN SEAL” fasteners have spriag- 
type washer with adhering flow-in seal . . . pre- 
assembled to standard machine or tapping screw. 


Flow-in sealant is confined by washer. Note how seal 
fills space under head and flows around and into threads 
in tightened SPIN-SEAL screw. 


New SPIN-SEAL' screws 


give leakproof fastening 


Here is a new type of composite 
fastener that seals by means of a 
unique flow-in sealant and washer. ;j 


ASSURES TRIPLE SEAL 


Concave in shape, the heat treated 
springy washer confines and con- 
trols the flow of sealing compound. 
Tightening the screw forces sealant 
into various spaces around (1) 


When screw is tightened 

the Wi 

ance hole and top thread; = 
between washer and sur- 
face; between head and KS 


washer. 


threads, (2) head and (3) clearance 
hole to give hermetic sealing. 

The washer has ability to con- 
form to curved surfaces and still 
seal securely against hydrostatic 


pressures and wind driven water. 
Its spring tension and flat rim give 
the added advantage of dynamic 
metal to metal seal. 


ONLY THE SCREW TURNS 


Washer does not turn with the 
screw. This prevents twisting or 
tearing the sealing “gasket”, mar- 
ring of polished surfaces, or goug- 
ing of painted finishes. 


The flow-in gasketing compound 
is plastic rather than elastic. Stable 
and non aging, it won’t split or 
ozone-check under pressure. It gives 
controlled flow into clearance spaces. 
Compounds are available to seal out 
water or oil. 


Send for Bulletin SS-1 which 
gives details on RB&W “SPIN- 
SEAL” fasteners. Russell, Burdsall 
& Ward Bolt and Nut Company, Port 
Chester, N. Y. * tm. 
t U.S & Can. Pats. Pend 
Plants at: Port Chester, N. Y¥; Coraopolis, Pa, 
Rock Falls, Ill.; los Angeles, Calif. Additiona 
sales offices at: Ardmore (Phila.), Pa.; Pitts. 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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PRODUCT 


INFORMATION 


SERVICE 


Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 
On New Shop Equipment described in the editorial pages 


On products shown in the advertisements 


NEW CATALOGUES 


OPTICAL GAGING—Optical Gaging 
Products, Inc., Rochester, N. Y. 114-page 
combined catalogue and_ informative 
handbook known as General Catalogue 
No. 10, over half its content comprising 
information on optical gaging, chart 
gages, and fixturing. The book is indexed, 
covering sections devoted to chart layout 
methods, standard chart gages and fix- 
tures, and contour transcribers. Copies of 
the new OGP Catalogue No. 10 are avail- 
able, free, if requested from Optical 
Gaging Products, Inc., 26 Forbes St., 
Rochester 11, N. Y., on company letter- 
head over the signature of a department 
head or executive. 


CONTOURING SYSTEM—Monarch Ma- 
chine Tool Co., Sidney, Ohio. 36-page 
booklet No. 2609, giving data on the 
function and performance of the exclu- 
sive air-gage tracer contour system for 
metalworking operations, including pre- 
cision turning, facing and boring. Copies 
of this booklet may be obtained by writ- 
ing on your company lefterhead to the 
Monarch Machine Tool Co., Sidney, 
Ohio. 


MOLDS—Meehanite Metal Corporation, 
New Rochelle, N. Y. Bulletin No. 23, 
presenting Meehanite permanent molds 
used in the production of metals, glass, 
plastics, and rubber. Copies are available 
without charge if requested on company 
stationery. 


ECCENTRIC-GEARED PRESSES—Niagara 
Machine & Tool Works, Buffalo, N. Y. 
44-page Bulletin 66A, presenting the 
modernized Niagara Series SE straight- 
side, single-atcion, eccentric-geared 
presses for large, heavy-tonnage drawing, 
punching, and blanking work. It gives 
thorough information on operating and 
design features, including: four-piece, 
tie-rod frame; box type welded steel 
slide; crankless eccentric drive; pneumatic 
friction clutch and brake; automatic cir- 
culating oil system; and totally enclosed 
air and electrical controls. .......... 1 


ALLOY STEELS—Joseph T. Ryerson & 
Son, Inc., Chicago, Ill. Booklet, ‘“The 
Eight Steps To Risk-Proof Alloy Steels,’’ 
explaining how a special, eight-point plan 
goes beyond normal precautions to give 
added protection to buyers of alloy steel. 
Key to customer benefits is the Ryerson 
“Certificate of Analysis and Hardenabil- 
ity’’ which accompanies every shipment, 
and which is reproduced along with an 
explanation of the end-quench harden- 
ability test that is given all as-rolled and 
annealed alloy steel selected for Ryerson 
stocks. 


DIE-CASTING MACHINES—The Cleve- 
land Automatic Machine Co., Cincinnati, 
Ohio. General Bulletin, presenting a re- 
cently expanded line of Universal high- 
pressure hydraulic die-casting machines. 
It gives detailed descriptions and specifi- 
cations of Cleveland Models 50, 200, 
400-N, 500-N, 650, 800, and 1000, 
representing machines ranging in lock- 
ing pressures from 50 to 1000 tons. . .3 


LUBRICATION SYSTEMS—Lincoln En- 
gineering Co., St. Louis, Mo. Bulletin pre- 
senting applications and advantages of 
the new ‘‘Ram-Pumps,” complete with 


= 


photos and drawings of different types of 
installations. Also shown are descrip- 
tions, specifications and dimensions of 
lubricant injectors that are used with the 
new pumps, plus various controls and ac- 
cessories for Lincoln Automated Cen- 


HYDRAULIC PRESSES—American Stee! 
Foundries, Elmes Engineering Division, 
Cincinnati, Ohio. Bulletin No. 1036-C, 
giving complete description and specifi- 
cations on Elmes Hydrolairs (R)—small 
type, air-powered hydraulic presses for 
plastics and rubber molders. Available in 


FIRST CLASS 
Permit No. 53 


New York, N. Y. 


(Sec. 34.9, P.L. & R.) 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


MACHINERY 


READERS’ SERVICE DEPT. 


POSTAGE WILL BE PAID BY— 


93 WORTH STREET 
NEW YORK 13, N.Y. 


FIRST CLASS 
Permit No. 53 


New York, N. Y. 


(Sec. 34.9, P.L. & R.) 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


MACHINERY 


READERS’ SERVICE DEPT. 


POSTAGE WILL BE PAID BY— 


93 WORTH STREET 
NEW YORK 13, NLY. 


A 
We al 
‘ 
4 
1 
. 
1 
1 
1 
1 
— 
1 
, 
1 
1 
a 
! 
| 


8¢/OL-w 


30-, 50-, 75-, and 100-ton capacities 
with hand- lever control, with or without 
hot plotes. 5 


GUN DRILLS—Star Cutter Co., Farming- 
ton, Mich. Catalogue No. SC-110, de- 
scribing Starbore carbide gun drills for 
high-speed production of precision holes 
from the solid. Complete application in- 
formation including drill construction, 
sharpening, tool life, specifications, ma- 
chine tool requirements and coolant re- 
quirements is included in the catalogue. 6 


ULTRASONIC CLEANERS—Norda Ultra- 
sonics Corporation, Westbury, N. Y. 
Catalogue describing ‘‘SonBlaster’’ ultra- 
sonic cleaners. It provides detailed de- 
scriptions of the complete Narda Son- 
Blaster stock line, ranging from 35-watt 
systems up to 2.5-kilowatt systems, and 
with related SonBlaster transducers rang- 
ing in capacity from 3/8 gallon to 3 
galions. 


VACUUM-MELTED ALLOYS — General 
Electric Co., Metallurgical Products De- 
partment, Detroit, Mich. Data and speci- 
fication sheets covering vacuum-melting 
techniques and high-temperature vacuum- 
melted alloys. One of the new alloys an- 
nounced is Rene 41, designed for use in 
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severely stressed high-temperature appli- 
cations, such as jet-engine components or 


BORING MACHINE—Ex-Cell-O Corpora- 
tion, Detroit, Mich. Bulletin featuring 
way type precision boring machines. Ex- 
Cell-O machines accept larger work- 
pieces than the standard Ex-Cell-O pre- 
cision boring machines and are designed 
on a “‘building-block” principle to facili- 
tate changes in production require- 


HIGH-FREQUENCY EQUIPMENT—The 
Louis Allis Co., Milwaukee, Wis. Bulletin 
No. 2250, on “‘High Frequency Equip- 
ment,”’ pointing out the value of this 
equipment as a means of increasing the 
output or efficiency of present-day high- 
production machinery often limited by 
standard, 60-cycle power. 


NUMERICAL CONTROLS—Morac Ma- 
chinery Corporation, Yonkers, N. Y. Cat- 
alogue presenting the “‘first machine tool 
in the world on which numerical control 
is offered as standard (not optional) 
equipment,’ the Schwartzkopff KBF 2 
boring and milling machine, imported 
from Germany. Thirty illustrations de- 
scribe its design and operation. .. 11 
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HIGH-TEMPERATURE MATERIAL— 
Haynes Stellite Co., New York City. 
Booklet featuring a new material, silicon 
nitride—designed to operate up to and 
over 3000 degrees F. in certain atmos- 
pheres. Tubes made of the new material 
have been continuously immersed in un- 
alloyed aluminum for 3000 hours and 
showed no evidence of attack. 2 


BUTT-WELDED TUBING — Pittsburgh 
Tube Co., Pittsburgh, Pa. 60-page book- 
let, ‘‘Handbook of Cold Drawn, Buttweid 
Mechanical Steel Tubing” describing the 
manufacture, uses, and economies of the 
butt-welded product in industry. Pertinent 
metallurgical, mechanical, and engineer- 
ing data are included. ............ 13 
VOLTAGE REGULATORS—Power Trans- 
former Department, General Electric Co., 
Pittsfield, Mass. Bulletin describing the 
functions and operational concept of ’’In- 
ductroi’’ voltage regulators, which hold 
interest tor the military electronics design 
engineer industrial original equipment 
manufacturer and others in industry. 14 


SWITCHES—Electrical Mfg. Division, 
The National Acme Co., Cleveland, Ohio. 
Bulletin No. EM-5824, describing the 
snap-lock Series D-2400 heavy-duty, 
limit switches. It lists other design and 
construction features such as water- and 
oil-tight covers, and separate enclosures 
within a single housing for the mechani- 
cal and electrical sides. 1 


PRESSES—Sales Service Machine Tool 
Co., St. Paul, Minn. Bulletin presenting 
new 40-ton, open-back, inclinable press 
featuring steel-frame weldment that pro- 
vides generous ram and bed areas and 
depth of throat to accommodate large 
die sets. Standard and optional features 
are described and complete specifications 
included 


eevee 


MILLING CUTTERS—McCrosky Tool 
Corporation, Meadville, Pa. Bulletin No. 
582, describing the construction of cut- 
ters using square and triangular carbide 
inserts. It lists sizes and dimensions of 
standard shell end, face and half side- 
mills and illustrates a variety of ‘’Spe- 
cials’’ designed to meet unusual require- 


LIFT TRUCK—Lewis-Shepard Products, 
Inc., Watertown, Mass. Circular No. 35, 
presenting the first narrow-aisle, rider 
type, electric tiering truck with a 24-volt 
electrical system. The presentation con- 
tains complete operating and mainte- 
nance details on the recently introduced 
Lewis- 24-volt Model 


AUTOMATIC SCREW MACHINES— 
Beaver Industries, Chicago, Ill. Booklet 
telling how companies with automatic 
screw machine departments can increase 
production, quality, and profits by keep- 
ing their equipment in top operating con- 
dition at a fraction of new machine cost. 
Pictures show the complete rebuilding of 
a Brown & Sharpe automatic screw ma- 
chine. 


DRIVES—Reliance Electric & Engineering 
Co., Cleveland, Ohio. Booklet D-2506, 
featuring Reliance “’“V*S” drives, which 
provide precise, adjustable machine 
speeds from in-plant A C circuits. It cov- 
ers the manufacture and functions of the 
drive components, including regulators, 
exciters, motor-generator sets, operator's 
panels, and Super “T’ motors. 20 


SPECIAL TOOLS—McCrosky Tool Corpo- 
ration, Meadville, Pa. Catalogue No. 


evn 


S-19, illustrating and describing wide va- 
riety of tools specially designed to com- 
bine two, three, four or more related ma- 
chining operations with just one tool, and 
one setup, thus cutting costs and assuring 
absolute concentricity and uniformity of 


TOOL SHARPENING—Heald Machine 
Co., Worcester, Mass. 32-page booklet 
No. 13-25-14, entitled “How to Ruin a 
$50,000 Machine,” for production super- 
intendents and machine operators. It 
points out three ways of destroying the 
effectiveness of boring or other machines 
using single-point tungsten-carbide cut- 
ting tools by improper sharpening. . . .22 


DUCTILE IRON—Hamilton Foundry & 
Machine Co., Hamilton, Ohio. Folder pre- 
senting engineering and design advan- 
tages of ductile iron. It indicates the 
major determining factors in achieving 
each of these engineering properties in 
foundry production. 23 


TRACER LATHE—Sundstrand Machine 
Tool Co., Rockford, Ill. Circular entitled 
“‘Sundstrand Model 14T Multi-Cycle Hy- 
draulic Tracer Lathe,’’ featuring a lathe 
for short or long runs. It has the advan- 
tages of fast setup, easy tool mainte- 
nance, etc. Specifications are given. .24 


DRILLS—Steptool Corporation, Los An- 
geles, Calif. Bulletin featuring Helixpoint 
drills as produced on the Steptool relief- 
grinding fixture. It covers two case his- 
tories of performance and describes the 
grinding fixture used for grinding Helix- 
points on drills from No. 80 through 1 


IMPACT EXTRUSIONS—Mueller Brass 
Co., Port Huron, Mich. Data book fea- 
turing new metalworking process, ‘’cold- 
prest’’ impact extrusions. This process 
offers advantages in the production of 
tubular and hollow-shaped parts and 
products in almost every industry. .. .26 


BORING AND TURNING MACHINES— 
King Machine Tool Division, American 
Steel Foundries, Cincinnati, Ohio. Cata- 
logue No. K-7, giving detailed description 
and specifications on King electrically 
controlled, vertical boring and turning 
machines. 27 


MOTORS—Bodine Electric Co., Chicago, 
Ill. Bulletin describing the construction of 
its A C and D C Type “’N” fractional 
horsepower motors. Type N motors are 
available in three basic sizes, and each 
size is furnished in several lengths. . .28 


TWIST DRILLS—Cincinnati Lathe & Tool 
Co., Cincinnati, Ohio. 28-page booklet, 
“You’‘re On The Road To Better Drill- 
ing,’’ showing how improved precision and 
economy may be obtained in drilling op- 
erations. The new Cincinnati spiral-point 
drill geometry is explained. ........ 29 


THREAD ROLLING MACHINE—Landis 
Machine Co., Waynesboro, Pa. Bulletin 
No. E-60, illustrating and describing the 
two-roll cylindrical die machine ‘Lanhy- 
rol’’ which features four distinct methods 
of rolling work-pieces 3/16 inch to 3 
inches in diameter. 30 


MOTORIZED SPINDLES—tThe Cincinnati 
Electrical Tool Co., Cincinnati, Ohio. 
Catalogue No. S-58, containing descrip- 
tive information on and illustrations of 
motorized spindles from 1/2 to 10 hp. 
Also included are belt-driven spindles, 
feeds, slides, and a complete line of ac- 


WELDING SYSTEM—J. B. Nottingham 
& Co., Inc., New York City. 22-page 
bulletin No. £15- 58, outlining details of a 
“Multi-Are Constant Potential” welding 
system. The bulletin gives specifications, 
principles of operation and characteris- 
tics, power requirements, etc. 


SMALL MOTORS—Barber-Colman Co., 
Rockford, Ill. Calalogue No. U-1, featur- 
ing extensive information on unidirec- 
tional non-geared motors. General infor- 
mation including charts, diagrams, and 
data on duty cycle, power sources, varia- 
tions, braking, controls, and explanations 


ENVIRONMENTAL CHAMBERS—Web- 
ber Mfg. Co., Inc., Indianapolis, Ind. 
28-page brochure featuring a variety of 
refrigeration units, custom rivet coolers, 


quench tanks, explosion-proof chambers, 
etc. It contains charts and gives —— 
nine applications. 


MILLING MACHINE—Sundstand Ma- 
chine Tool Co., Rockford, Ill. Circular en- 
titled ‘‘Sundstand Cl Mechanical Feed 
Rigidmil,’”” presenting special features of 
a milling machine: automatic lubrication, 
unusually heavy spindle, automatic table 
cycles, etc. 


_ STORAGE RACKS—Palmer-Shile Co., De- 


troit, Mich. Brochure covering varieties 
of adjustable storage racks in a wide 
range of applications. These include the 
storage of aluminum, brass, steel and 
copper, diesel oil and engine parts, etc. 36 


MARKING TOOLS MACHINERY—Geo. 
T. Schmidt, Inc., Chicago, Ill. 192-page 
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calalogue No. 16, describing a complete 
line of marking tools and marking ma- 
chinery and equipment. Included are sec- 
tions on engraved stamping dies, type and 
type holders, and other tools for every 
marking application. ............. 37 


ANALOG COMPUTER—AMid-Century In- 
strumatic Corporation, New York City. 
Brochure and folder describing the new 
Mid-Century MC-5800 master precision 
analog computer. Fourteen pages of 
specifications and description are in- 
cluded in a 4-page folder. ......... 38 


GEARSHIFT DRIVE—Lima Electric Motor 
Co., Inc., Lima, Ohio. Bulletin describing 
the construction and typical applications 
of Lima gearshift drives, showing origi- 
nal equipment photos. ............ 39 
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SPEED REDUCERS—Alten Foundry & 
Machine Works, Inc., Lancaster, Ohio. 
Circular outlining features of this com- 
pany’s reducers with helical or herring- 


HEAT-TREATMENT—Lindberg Engineer- 
ing Co., Chicago, Ill. Bulletin No. 242, 
containing photographs and describing 
hardening, carbonitriding, and carburiz- 
ing furnaces of batch and continuous 
types. 


METAL-CUTTING TOOLS—O K _ Tool 
Co., Milford, New Hampshire. Brochure 
presenting end-mills and milling cutters 
of various types, and with many —. 

2 


tions. 


DIAL INDICATORS—Petz-Emery _Inc., 
Pleasant Valley, N. Y. 12-page catalogue 
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“D," on their expanded line of ‘’Em-re”’ 
43 


ROTARY TABLES—Pratt & Whitney Co., 
Inc., West Hartford, Conn. Brochure pre- 
senting rotary tables for circular spacing 
and angular positioning. .......... 44 


SMALL DIE-CASTINGS — Gries Repro- 
ducer Corporation, New Rochelle, N. Y. 
Bulletin covering a wide variety of zinc- 
alloy, die-cast, and molded thermoplas- 
tic products. t 


MAGNETIC AMPLIFIER DRIVE—Cutler- 
Hammer, Inc., Milwaukee, Wis. Booklet 
EN-65, featuring ‘’Ultraflex M‘’ adjust- 
able-speed drives in sizes from 1 to 200 
hp, utilizing magnetic amplifiers for 
power conversion. ..... 46 


BORING-BARS—Portage Double-Quick, 
Inc., Akron, Ohio Brochure outlining 
boring-bar cartridges, boring heads, and 
boring-bars, with specifications and appli- 

47 


cations. 


MINIATURE UNIVERSAL JOINTS— 
Falcon Machine & Tool Co., Cambridge, 
Mass. Circular presenting “’Mini-Joint’’ 
for use in instrumentation equipment or 
in other systems operating at low me- 
chanical power levels. ............ 48 


MULTIPLE-SPINDLE BAR AUTOMATIC 
—National Acme Co., Cleveland, Ohio. 
Bulletin MRA-58, describing a new 7/16- 
inch automatic for small-part produc- 


tion. Illustrations and diagrams are in- 
cluded. 49 


TOOL AND DIE MILLING MACHINE— 
Cincinnati Milling Machine Co., Cincin- 
nati, Ohio. Circular describing three-di- 
mensional, hand-guided, hydraulic tracer 
control. 


PORTABLE ELEVATOR—West Bend 
Equipment Corporation, West Bend, Wis. 
Circular presenting ‘‘Weld-Bilt Hy-Boy 
Verti-Lift’’ with many applications in 
loading and stacking. ............ 51 


FORM TOOLS—Lund Mfg. Co., Bidde- 
ford, Me. Leaflet presenting special fea- 
ture of ‘‘Jet-Cut’ radius form tools.. .52 
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MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use .. . take plenty of time 
to read the important material in 
each issue. 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
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in design of desk-size 
LGP- 30 digital computer! 


Precise performance assured in 
Librascope’s Fafnir-equipped LGP-30 


The new Royal Precision LGP-30 is a serial, 
single address, fixed point binary, stored pro- 
gram digital computer featuring simplified 
design and ease of operation. The unit is 
designed to make computer use economical 
and simple enough for more widespread 
application. 


Small as a desk, but it “thinks big”! No less than 
4096 words can be recorded on the magnetic 
memory drum of the new Royal Precision Elec- 
tronic Computer LGP-30. Moreover, this compact 
unit, made by Librascope, Inc., a subsidiary of 


General Precision Equipment Corporation, can be 
Fafnir Super-Precision Type Ball Bear- 


ings are used in duplex pairs, mounted back- 
to-back, at the pulley end of the LGP-30 
memory drum, and singly at the opposite end. 
These preloaded, angular-contact bearings, 
equipped with composition or bronze re- 
tainers, are widely used in precision-built 
mechanisms. 


FAFNIR 


BALL BEARINGS 
MOST COMPLETE reg LINE IN AMERICA 


For more data on any products advertised this issue use card, page 193 


rolled where it’s needed and plugged into any 
conventional wall outlet. 

At the heart of this versatile computer, Fafnir 
super-precision type ball bearings maintain the 
precise alignment and high sensitivity required of 
the drum component. Counterbored to take a wide 
range of thrust, and radial loadings, these bearings 
provide the rigidity, extremely close-running ac- 
curacy, and low torque essential in this exacting 
application. 

Fafnir’s contribution to the development of the 
LGP-30 is another case history example of the high 
caliber and comprehensive scope of Fafnir design 
engineering services available to you. Take advan- 
tage of it when you have a bearing problem. The 
Fafnir Bearing Company, New Britain, Conn. 
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are hardened, ground, and lapped. 
Change-gears are precision 
ground to assure high grinding ac- 
curacy. Maximum grinding length 
is 93/4 inches; distance between 
centers, 20 inches; maximum 
work-piece diameter, 3/4 inch; 
minimum work-piece diameter, 
0.04 inch; and pitch range, 6 to 80 
threads per inch. The machine is 
6 by 6 feet by 6 feet 7 inches and 
weighs 5300 pounds. 

Circle Item 130 on postcard, page 193 


Sensitive Drilling Machine 


A model AF-7B high-speed sen- 
sitive drilling machine, designed 
for the precision production of 
small holes in any material, is now 
being marketed by the High 
Speed Hammer Co., Inc., Roches- 
ter, N. Y. This machine will use 
drills in sizes ranging from No. 0 
to 5/16 inch in diameter. It can 
drill to the center of an 11 3/4- 
inch circle. 

The head has a vertical travel 
of 8 inches and can be moved 
through a complete circle. Spin- 
dle travel is 2 3/8 inches. Maxi- 
mum distance from chuck to base 
is 10 7/8 inches and from chuck 
to round table, 8 3/4 inches. 
Standard equipment includes a 
5 1/2-inch diameter table. A 7- by 
9-inch table is available. 

Speeds of 750, 1500, 3000, and 
6000 rpm are available. The 
molded endless belt is made to 
eliminate stretching. The machine 
is 11 inches wide by 24 1/2 inches 
deep, and 25 inches high. 


Circle Item 131 on postcard, page 193 


High-speed sensitive drilling machine 
sold by High Speed Hammer Co. 
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Fig. 1. Ex-Cell-O precision boring machine set up to process cylinder heads 


Precision Boring Machine Equipped to Process 
Cylinder Heads for Heavy Tractor Engines 


The Ex-Cell-O Corporation, De- 
troit, Mich., has recently built a 
three-spindle, single-end, preci- 
sion boring machine, Fig. 1, and 


Fig. 2. Cylinder head of four-cylinder 
engine processed on machine in Fig. 1 


equipped it to perform boring, 
plunge-facing and chamfering op- 
erations. The unit operates on two 
different types of cylinder heads 
for heavy tractor engines. A total 
of twenty-one surfaces is ma- 
chined from rough castings like 
the one shown in Fig. 2, in one 
pass, taking a cut between 1/8 
and 3/16 inch deep. 

After being loaded on the ma- 
chine, the component is hydrau- 
lically clamped and the machining 
cycle started. The table rapid- 
traverses to the left, the spindles 
start their rotation, and the feed 
traverse commences, At the end 
of the feeding stroke, the spindles 


stop and the table rapid-traverses 
out of the cut to clear the tooling. 
Because of the close center dis- 
tances between the surfaces ma- 
chined on the component, the fix- 
ture is designed to index and re- 
peat the operation on the second 
set of holes. Following the end of 
this feed stroke, the fixture and 
table return to the starting posi- 
tion. Both four- and six-cylinder 
components are machined in this 
manner. Production in either case 
is seventeen to eighteen parts per 
hour. 


Circle Item 132 on postcard, page 193 


High-Precision Instrument 
Ball Bearings 


Unique integral shields are fea- 
tured in a line of high-precision 
ball bearings for instruments, now 
being manufactured by the Split 
Ballbearing Division of MPB, 
Inc., Lebanon, N. H. Known as 
Type TWF, the bearings are of 
thin-section design, made _ in 
twelve sizes, with bores ranging 
from 5/8 inch through 31/16 
inches in diameter. The integral- 
shield feature is said to be possible 
only with the patented “Split Ball- 
bearing” design. Integral shields 
are formed by extending the lands 
of the inner and outer rings to 


na, 
a 
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within a few thousandths of an 
inch of each other. The resulting 
close-clearance annulus, when 
filled with lubricant, functions as 
an effective seal without the fric- 
tion of contact seals. 

The ball races in Type TWF 
bearings are of deep-groove type 
with continuous shoulders. Be- 
cause full ball complements are 
used, Type TWF bearings offer 
the maximum radial and _ two- 
directional thrust capacity pos- 
sible in a radial ball bearing of its 
dimensions. A companion Split 
Ballbearing series, known as Type 
TWA, is also available. The latter 
bearings are similar to Type TWF, 
except that alternate balls are un- 
dersized and act as separators for 
the load-carrying balls so that 
torque in the bearing is reduced. 


Circle Item 133 on postcard, page 193 


Electrolytic Tool Grinder 


The Anocut Engineering Co., 
Chicago, IIl., in cooperation with 
Hammond Machinery Builders, 
has made available a combination 
electrolytic chip-breaker and cup- 
wheel grinder. This machine is 
especially adapted for use in 
metalworking shops with medium- 
volume and medium-duty work, 
and for tool-grinding operations in 
which a dual-purpose grinder can 
be used to advantage. Thus, shops 
with a work volume insufficient to 
require the use of a single-duty 


“Split Ballbearings’ with integral shields 


electrolytic grinder may obtain 
the advantages of electrolytic 
grinding for a relatively modest 
investment. 

The electrolytic power supply 
unit is located in the base of this 
Hammond CME-6 machine. The 
controls are set at eye level and 
can be swiveled to face the side of 
the machine which is being oper- 
ated. The output capacity of the 
electrolytic supply unit is 150 am- 
peres, which is sufficient for all 
chip-breaker grinding and offhand 
grinding of small and medium- 
sized tools. 


Circle Item 134 on postcard, page 193 


Radial Saw for Wood and 
Metal Cutting 


A 9-inch radial saw, called the 
“Super 900,” designed for safe and 
fast cutting operations, has been 
introduced by the Rockwell Mfg. 
Co.’s_ Delta Power Tool Divi- 
sion, Pittsburgh, Pa. This ma- 
chine has sufficient capacity for 
general woodworking operations 
in industrial plants, as well as for 
cutting metal sheets, tubing, and 
extrusions. 

Major improvements in this saw 
over previous models include a 
more powerful motor up- 
front controls for adjusting the 
table fence. The motor, a 1-hp 
model that actually develops up 
to 2 hp while under load, en- 


Anocut-Hammond electrolytic tool grinder 
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ables the saw to cut straighter, 
faster and smoother. With the up- 
front controls, the fence can be 
positioned and locked from the 
front of the saw more quickly 
than on previous models, 

The saw has a cross-cut capa- 
city of 15 inches and will rip to 
the center of a 48-inch panel. 
Maximum depth of cut is 21/2 
inches and dado capacity is 13/16 
inch wide with a 6-inch dado. The 
1-hp motor has an integral over- 
load reset button, lubricated-for- 
life bearings, and dual 115/230 
voltage. Full-load motor speed on 
60-cycle current is 3450 rpm. 

Circle Item 135 on postcard, page 193 


Delta ‘Super 900” radial saw 


4 
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Capacity 


... ever offered in a Precision Jig Borer! 


he PRATT & WHITNEY 
with 70-inch height capacity from table to spindle end 


This new P&W Jig Borer provides the extra capacity you need to 
handle large components. And — locating to .0001” —it has the 
dependable accuracy you need to meet the high standards of the 
aircraft, missile, nuclear energy and other industries where extreme 
precision is a must. Table-top-to-spindle-end maximum distance is 
70”, with a combined travel of head and quill of 64”. As a result, the 
spindle can be brought within 6” of the table surface. It has the ca- 
pacity to machine to the center of a workpiece 80” in diameter. De- 
spite its greatly increased height, the 4EA Jig Borer has an accuracy 
of vertical alignment equal to that of all Pratt & Whitney Jig Borers. 
This is made possible, by an entirely new column design, with the 
counterbalances supported by an independent superstructure and not 
by the column itself. 


NEW DIAL-TYPE NUMERICAL CONTROL 


To bring the greatest possible speed and efficiency to your high- 
precision jobs . . . and eliminate operator errors .. . the 4EA Jig Borer 
is equipped with P&W Numerical Control. This system provides for 
automatic positioning of the rectangular work table and, if desired, 
for the built-in rotary table as well. 


Under P&W Numerical Control, the 4EA Jig Borer can be positioned 
automatically by a punched tape or — where tape control is not de- 
sired — the operator can feed positioning data into the machine using 
either of the 2 Control Stations. These compact stations feature a new 
control system that allows the operator to dial positioning data as 
quickly and easily as he dials a phone number. Since one of these 
stations is located at the front of the bed and the other on the spindle 
head, one will always be handy to the operator’s hand. Operating un- 
der either tape or dial control, input data is always clearly indicated 
on a Display Panel located on top of the Tape Reader. This provides 
a continuous double-check on the correctness of positioning data. 


If your jobs demand big capacity and extreme precision combined 
with peak production efficiency, the new Pratt & Whitney 4EA Jig 
Borer has everything you need to handle your work faster and more 
accurately. Write now for more complete information on the 4EA 
and on other P&W Precision Jig Borers. 


PRATT & WHITNEY COMPANY, INC. 
12 Charter Oak Blvd., West Hartford, Conn. 


NUMERICAL CONTROL .. . JIG BORERS .. . ROTARY TABLES ... 


KELLER MACHINES .. . LATHES .. . VERTICAL SHAPERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS - GAGES - CUTTING TOOLS 
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NEW DIAL-TYPE CONTROL STATION 
NEW INPUT DATA DISPLAY PANEL 
it tt 
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Keyless Chuck 


The Supreme Products Corpo- 
ration, Chicago, IIl., is introducing 
a keyless industrial chuck called 
the “Precisionist.” It is intended 
for use on the production line and 
in toolrooms wherever close toler- 
ances are necessary. 

The chuck jaws are made of 
chrome-molybdenum alloy steel. 
Other parts are made of compar- 
able high-quality steels which, in 
most instances, are hardened. The 
ball-bearing construction is said to 
give a 100 per cent sure grip on 
cutting tools, yet allow the chuck 
to be opened easily with the fin- 
gers. They are now available in 
1/2- and 5/8-inch capacity sizes. 

Circle Item 136 on postcard, page 193 


Slotting Attachment for 
Nichols Millers 


The W. H. Nichols Co., 


Waltham, Mass., has announced 
the development of a universal 
slotting attachment for its milling 
machines which enables them to 


= 


Universal slotting attachment for Nichols milling machines 
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“Precisionist” keyless chuck 


do many jobs formerly requiring 
the use of a costlier machine. This 
precision-built accessory can be 
operated either vertically or hori- 
zontally, or at any angle in the 
vertical plane. Additional flexibil- 
ity is provided by the swiveling 


Hayes high-temperature vacuum furnace 


clapper-box which pivots 90 de- 
grees to the right or left of center. 

The unit is mounted in a circu- 
lar T-slot on the nose of the hori- 
zontal miller spindle and is driven 
by the spindle. The number of 
strokes per minute is the same as 
that of the driving spindle. The 
slotting attachment is interchange- 
able with the Nichols vertical 
milling head and can be mounted 
on all Nichols millers of recent 
manufacture, as well as on older 
machines that are equipped with 
the vertical-head adapter. 

The Robert E. Morris Co., West 
Hartford, Conn., are national dis- 
tributors of Nichols milling ma- 
chines. 


Circle Item 137 on postcard, page 193 


Hayes High-Temperature 
Vacuum Furnace 


A vacuum furnace capable of 
reaching controlled temperatures 
of 3000 degrees F. has been 
brought out by C. I. Hayes, Inc., 
Cranston, R. I. This equipment 

(Continued on page 204) 
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Designed for better precision MODERN, WITH 22 QUALITY-DESIGN FEATURES, 
finishing...semi-finishing...and the Olofsson Model 22, weighs a hefty 7,600 Ibs., 
roughing of large, bulky parts untooled; and incorporates such design features as: 
This newest in the line of Olofsson Precision Boring @ Extremely low ratio, height to width, of spindles 
Machines, the Model 22, is designed for more to ways. 


profitable heavy-duty rough and finishing boring, @ Hardened and ground Alloy Steel flat and vee ways. 


facing, chamfering, turning and grooving opera- 
@ Extra-large fixture mounting provides maximum 


tions. Put one to work ...and profit potential 
stability for mounting large work pieces. 


goes up. Because of the versatility of its new 
design, operating costs go down. @ Integral chip chutes completely surround any fixture 
tooling. 


. 6 WHATEVER YOUR PRODUCTION REQUIREMENTS. IT WILL PAY YOU TO 
iF FULLY INVESTIGATE THE MODEL 22. CONTACT YOUR NEAREST 
OLOFSSON REPRESENTATIVE. Or, if you prefer, write direct to OLOFSSON. 


THE 
MANUFACTURERS OF 
LOFS SON CORPORATION PRECISION BORING AND 
2729 LYONS AVENUE, LANSING, MICH. Phone: IV anhoe 4-5381 SPECIAL MACHINERY 
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makes possible a wide range of 
heat-treating processes, including 
hardening, annealing, brazing, 
sintering, degassing, and reduc- 
tion. It can be heated to full tem- 
perature within half an_ hour. 
After the work has absorbed heat 
to the full specified requirements, 
the furnace can be cooled to be- 
low 700 degrees F. within half an 
hour to permit unloading. 

The Hayes furnace is of “cold- 
wall” construction, the entire 
chamber of heat-reflecting, nickel- 
clad steel being surrounded by a 
circulating water jacket. Thus, the 
need for a refractory lining is 


The Threadwell Tap & Die Co., 
Greenfield, Mass., has introduced 
a “Grind-A-Matic”  air-turbine 
grinding head with radial feed 
that can be adjusted without 
stopping the machine. This per- 
mits precision grinding to proceed 
without interruption. The grind- 
ing head can be mounted on a jig- 
borer, boring mill, lathe, milling 
machine, drill press, or other com- 
parable machine tool. The plane- 
tary action of this head is well 
adapted for close-tolerance tool- 
room work on dies and fixtures, as 
well as production jobs. 


Threadwell Precision Internal Grinding Head 


Internal grinding head and accessories made by Threadwell Tap & Die Co. 
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eliminated. Instead of employing 
an inert atmosphere to protect the 
work, the furnace uses a high 
vacuum on the order of 0.1 
micron, With this equipment the 
work comes out of the furnace as 
bright as it went in, with no oxi- 
dation or discoloration. The vac- 
uum actually functions as a reduc- 
ing atmosphere for the removal of 
discoloration that may have re- 
sulted from preceding machining 
operations. The newly designed 
heating element of the furnace 
consists of shaped plates instead 
of coils, and is self-supporting. 
Circle Item 138 on postcard, page 193 


Fine radial adjustments can be 
made in increments of 0.0002 inch 
over a range of “0” to 0.70 inch in 
diameter by means of a graduated 
collar which is spring-loaded to 
eliminate backlash. Once set, the 
collar can be locked in position. 
Coarse adjustment from “0” 
through 11/4-inch grinding ra- 
dius is made while the spindle is 
stationary. With nothing but stand- 
ard equipment, holes from 1/8 
inch through 21/2 inches in di- 
ameter can be precision ground. 
Holes of less than 1/8 inch in di- 


(Continued on page 206) 


Let me* show you 


P&J Representative 
Houston, Texas 
Telephone: MOhawk 7-3964 


how two 
Automatics 
helped Rockwell 


Manufacturing Co. 


JOB FACTS: 


Part: Valve Body 

MATERIAL: Steel Forging 

REQUIRED: A series of 22 roughing 
and finishing cuts involving very 
heavy metal removal 

THE MACHINES: 2 P&J 4-U Auto- 
matic Turret Lathes 

THE RESULTS: A part completed in 
only 3 fully automatic cycles... 


with machining time reduced 
71%. 


FIRST SECOND 
OPERATION OPERATION 


BLACK AREAS INDICATE METAL REMOVED 


| 


REDUCE MACHINE-HOURS 71%! 


The Rockwell Manufacturing Company of Sul- 
phur Springs, Texas, a leading producer of valves 
for petroleum and other industries, was using 
hand-type turret lathes to produce finished valve 
bodies from rough steel forgings. Looking for a 
way to reduce costs on this operation, Rockwell 
purchased two Potter & Johnston 4-U Automatic 
Turret Lathes. Machine-hours for this operation 
have been reduced 71% and man-hours have been 
reduced 86%. In addition, the hand machines 
and their operators have been released for other 
work they can handle more profitably, and over- 
all plant production has been increased. 


AUTOMATIC TURRET LATHES... 


- GEAR CUTTERS... 


If the parts you manufacture require a series of 
complex cuts, a P&J Automatic can bring you 
important savings in time and money by pro- 
ducing these parts in a high-speed, fully auto- 
matic cycle. And you'll find that P&J Machines 
are recognized for their ability to take continuous 
heavy-duty operation in stride. 

Act now. Ask the P&J Representative in your 
area to recommend a production plan for your 
specific needs. Or, if you prefer, write direct to 
Potter & Johnston Company, Pawtucket, 
Rhode Island. 


- PACKAGING MACHINES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 


PRECISION PRODUCTION TOOLING SINCE 1898 


ameter can be precision ground 
using small carbide rotary files 
and other special dental type 
drills. 

An auxiliary mounting plate in- 
creases the diameter range to in- 
clude holes up to 5 1/2 inches in 
diameter. Spindle speeds up to 


75,000 rpm can be developed with 
the standard air turbine. Air tur- 
bine and spindle bearings are 
sealed against dust and dirt. The 
spindle is carried on high-preci- 
sion, pre-loaded ball bearings 
which run in lapped ways. 

Circle Item 139 on postcard, page 193 


Walker Differential Sine Table and Vacuum Chuck 


The O. S. Walker Co., Worces- 
ter, Mass., has brought out a dif- 
ferential sine table for vacuum 
chucks as large as 24 feet long by 
10 feet wide. This table is de- 
signed to eliminate errors due to 
deflection when the table is being 
set to various compound angles. 
With 34,560 square inches of 
working surface, the vacuum 
chuck shown in Fig. 1 is believed 
to be the largest equipment of this 
type ever built. The inverted view 


of the vacuum chuck, Fig. 2, 
shows the differential micrometer 
jack-actuating mechanism and 
manifold piping of the sine table. 

The differential sine table is de- 
signed for maximum stiffness, ini- 
tially, but is not dependent on this 
stiffness to maintain flatness under 
changing loads and temperature. 
It is supported at multiple points 
throughout its area in addition to 
the main support in the center, 
which can be either of ball-and- 


Fig. 1. Walker differential sine table and vacuum chuck for holding aircraft 
aluminum sheets for precision milling and polishing operations 


Fig. 2. Inverted view of Walker vacuum chuck showing differential micrometer 
jack-actuating mechanism and manifold piping 
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socket or crossed-trunnion con- 
struction, according to the basic 
machine foundation on which it 
is installed. The center support 
normally carries somewhat less 
than half the weight of the table 
and applied loads. 

The major portion of the weight 
and applied load is distributed 
over the differential supports. The 
latter consist of pre-loaded mi- 
crometer measuring jacks that are 
interconnected by a two-drive sys- 
tem. This system provides exactly 
the correct actuation of each jack 
in each differential to keep all 
such points in a uniform plane, 
regardless of transverse tilt angle, 
or any combination of angles. 

Vertical locking is provided pri- 
marily by the irreversible system 
used in each differential jack, but 
may be supplemented by elec- 
trically interlocked clamps which 
are also used to provide additional 
horizontal stability when needed. 

Because the irreversible system 
locking is positive, it is possible to 
do profiling operations wherein 
the chuck changes angles during 
cutting while still maintaining 
good rigidity in the setup. In such 
instances, the drive-positioning 
motors would usually be of servo 
type tied in with other machine 
motions. Stepping type motors 
can also be used for automated 
setups, with numerical control 
through punched tape or cards. 

Circle Item 140 on postcard, page 193 


Precision Spindles Made for 
Electrolytic Metal Removal 


Motorized precision spindles 
designed to meet the require- 
ments of diversified, electrolytic 
metal removal applications are be- 
ing produced by the Standard 
Electrical Tool Co., Cincinnati, 
Ohio. In addition to direct, motor- 
ized spindles to serve 50, 75, 100, 
150, 300, 1000, and 3000 ampere 
power units, self-contained belt- 
driven motor units of the typical 
design illustrated are available 
for individual production applica- 
tions. 

The 5-hp motor unit shown, 
with changes in ratio of the belt 
drive, serves the 12-, 18-, and 24- 
inch extension, interchangeable 
spindles. Each spindle has a uni- 
versal type of nose to accommo- 
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Precision spindles for electrolytic 
metal removal made by Standard 
Electrical Tool Co. 


date backing plates for 6-, 8-, 10-, 
12-, and 14-inch diameter plate- 
mounted wheels for surface grind- 
ing, or independent wheel holders 
to accommodate wheels for pe- 
ripheral grinding. 

These precision spindles are 
produced and assembled under 
controlled laboratory conditions 
in order to insure maximum preci- 
sion in the manufacture of a wide 


SURFACE 
HLUMINATOR 


Scherr micro-projector equipped with surface illuminator 


range of products, from hypoder- 


mic needles and dental burrs to 
heavy aircraft work in all thermal 
metals. 


Circle Item 141 on postcard, page 193 


Surface Illuminator for 
Scherr Micro-Projector 


surface illuminator for all 
standard magnifications from 
10> to 100 is being introduced 
by the George Scherr Co., Inc., 
New York City, for use on the 
Scherr micro-projector described 
on page 206 of the November, 
1957, number of MacHinery. 
This illuminator can be employed 
wherever a design or contour has 
to be picked up against an opaque 
background, or where projection 
in transmitted light by shadow 
image is not feasible. It can be 
used for the inspection of char- 
acters in numbering wheels or 
stamps, the design in punches, 
graduations on scales, dials or 
coins, surface characteristics, sur- 
face finishes, and similar work 
requiring projection by reflected 
light. 

The illuminator uses a 500-watt 
standard projection bulb which 
gives an extremely distinct image. 
Light-reflecting mirrors are easily 


adjustable for all magnifications 
from 10 to 100. Colors are 
faithfully reproduced on the im- 
age. This compact surface illumi- 
nator readily fits any Scherr 
micro-projector without any alter- 
ation or the use of a fastening 
device. 

Circle Item 142 on postcard, page 193 


Gravity Clarification Unit 
for Cutting Oils 


A gravity clarification unit that 
provides automatic sludge re- 
moval from cutting and grinding 
oils and water-base coolants has 
been brought out by the Delpark 
Division, Indiana Commercial 
Filters Corporation, Lebanon, 
Ind. Removal of abrasive particles 
and chips from oils and coolants 
is achieved by accurate control of 
the flow velocity of the liquids 
which permits minimum turbu- 
lence and maximum time for 
gravity action. Retention time for 
proper settling is 7 to 9 minutes. 
No filtering media are used, all 
particle removal being achieved 
by gravity action. Flow capacities 
range from 20 to1000 gallons per 
minute with tank capacities from 
140 to 7600 gallons. 

Circle Item 143 on postcard, page 193 
(This section continued on page 210) 


Delpark automatic sludge removal unit for coolants 
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Section of Alumi- 
num Tube-Iin-Strip 
combining refrig- 
erant passages 
with air cooling 
for electronic 
equipment cool- 


heater. 


Copper Tube-in- 
Strip used as a 
combustion cham- 
ber for water 


Copper Tube-In- 
Strip with return 
bends attached 
to produce acool- 
ing plate. 


This electronic 
cooling case of 
Revere Aluminum 
Tube-In-Strip was 
inflated after 
drawing. 


NOW USED AS WATER-COOLED BUS BAR 


in manufacture of 


HAS THESE 4 BIG 
MONEY-SAVING ADVANTAGES 


1 Because it is a homogeneous mass Revere 
Tube-In-Strip eliminates the possibility of leaks. 


2 User is able to obtain more efficient cooling. 


3 If user finds it necessary to change cells it can 
be done without draining the system. 


4 Revere Tube-In-Strip enables user to have a 
completely sealed system, thus eliminating 
O-rings or gaskets. 


The use, by General Electric, of Revere Tube- 
In-Strip as water-cooled bus bar is still another 
of the myriads of ways this revolutionary product 
can be applied in industry. 


The unique thing about Revere Tube-In-Strip 
is that it is a solid piece of metal, not two strips 
welded, brazed or bonded together. You buy 


REVERE 


Riverside, Calif; Ni Bedford, 
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General Electric Semiconductor Rectifiers 


COPPER AND BRASS 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chic. Clinton and Joliet, Lil.; Detroit, Mic 
ass, 


strip, fabricate it as you wish, stamping, bending 
or forming’ it, and then as a final operation 
inflation expands the integral channels into tubes. 
Expanding in the open, the tubes are round; by 
expanding into dies, the tubes can be made 
rectangular, fluted, half-round, hexagonal, etc. 


Revere Tube-In-Strip saves on first cost, and in 
fabrication. New and improved designs are made 
possible. The web between the tubes conducts 
heat faster. The vastly increased structural strength 
means you can use lighter gauges, saving in 
weight and price. 


Revere Tube-In-Strip is available in Copper, 
Copper-base alloys and Aluminum alloys. The 
Revere Technical Advisory Service and the 
Research and Development Department will 
gladly collaborate with you in taking full advan- 
tage of this marvelous new material. 


INCORPORATED 


Los Angeles and 
.; Brooklyn, N. Y.; Newport, Ark.; Ft. Calboun, Neb. Sale 
istributors 


SCORES 


REVERE C 4 


Copper Tube-In- 
Strip spiral con- 
taining both water 
and refrigerant 
passages for in- 
creased cooling 


Copper Tube-in- 
Strip and copper 
fin assembly for 
automobile 
radiator. 


efficiency. 


Copper Tube-in- 
Strip and finned 
stock assembled 
and then inflated 
into automotive 
air conditioning 
coil. 


PHOTO IN CIRCLE ABOVE SHOWS 
water-cooled semiconductor power 
rectifier design with integrally mounted 
transformer as made by General 
Electric Company. Rated 150 volts, 


4000 amps, d-c, it is used for copper 
refining. 


(Above) CROSS SECTION of water-cooled bus, featuring 
improved cooling method. Dual, leak-proof water passages 
are formed in solid bus, made from Revere Tube-in-Strip, 
without the need for welding or brazing. They are located on 
each side of a section of bus to which silicon cells can be bolted 
without penetrating the coolant passages. 


(Le*t) OVERALL VIEW of new sealed liquid-cooled bus illus- 
trating manner of mounting several silicon rectifier cells. 
Unique “dry” mounting permits installation of cells without 
draining liquid from bus. Cells are individually attached to the 
bus with threaded stud and nut, simplifying the mounting 
of a cell, and making it unnecessary to disturb any of the 
other cells on the bus. 


For more data on any products advertised this issue use card, page 193 
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inspection work 


Hardinge Work-Holding and 
Indexing Fixtures 


Collet indexing fixtures for tool- 
room and production line de- 
signed to hold work accurately 
and provide a means for rapid 
and economical indexing have 
been brought out by Hardinge 
Brothers, Inc., Elmira, N. Y. These 
units are interchangeable for a 
wide variety of work, and are de- 
signed for direct application, or 
for use with a sub-base, on milling 
machines, grinders, shapers, and 
drill presses. Production fixtures 
feature a pre-selector index plate 
that eliminates any chance of 
mistakes in indexing. 

Circle Item 144 on postcard, page 193 


Draftsman’s Template 
Compass 
The F. & H. Mfg. Co., Portland, 
Ore., is introducing to the profes- 
sional and general draftsman two 
ball-bearing action template com- 


Fig. 1. Hardinge collet index fixture for toolroom and 


passes. This precision drafting 
instrument permits the draftsman 
to draw accurate circles from 1/4 
inch to 2 inches in diameter by 
inserting a pencil or pen in the 


For 


Draftsman's template compass shown 
by F. & H. Mfg. Co. 


desired hole in a disc, and spinning 
the disc around its center. There 
are additional rows of template 
holes which afford the draftsman 
a choice of sixty-nine diameters. 

The Draftsman’s Model illus- 
trated, for use with the drafting 
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Fig. 2. Collet index fixture for production made by 
Hardinge Brothers, Inc. 


pencil or “O” pen, is graduated in 
1/32 of an inch. The Student 
Model for general use with regu- 
lar pencil is graduated in 1/16 
inch. The smooth, ball-bearing 
action assures accurate circles 
that are always concentric. 


Circle Item 145 on postcard, page 193 


Slide-Rule for Solving ° 
Honing Problems 


C. Allen Fulmer Co., Cincin- 
nati, Ohio, has designed and 
copyrighted a honing computer 
“slide-rule” which is designed for 
calculating honing times on any 
size cylinders. It is simplified, ac- 
curate, easy to use, and available 
without cost. It provides instantly 
necessary information on surface 
speed, stone selection, approxi- 
mate metal-removal rates, how 
much stock to hone, and floor-to- 
floor time. By making work- and 
cylinder-diameter settings on the 
rule it is possible to compute in 
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Slide-rule for solving honing problems made by C. Allen Fulmer Co. 
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at Farrel-Birmingham 


NEW | S:F 
TOOTH- 
TO-TOOTH 
INDUCTION 
HARDENING 


Typical hardening pattern along flanks and through root. 


geare yet! 


There’s nothing like the § & F method of tooth-to-tooth 
gear hardening. Not only does it add amazing dura- 
bility to big gears, but load-carrying capacity is vastly 
increased. Warpage can be insignificant depending on 
gear design. And there can be substantial savings in 
material and machining costs! 


Farrel-Birmingham tells us that in one installation large 
gears with S & F induction-hardened teeth have already 
gone through over two years of rugged service with abso- 
lutely no sign of wear—whereas formerly, gears had to be 
replaced every two years. Reports of other installations are 
also highly satisfactory. 

Precision controls maintain constantly accurate time, cur- 
rent, feed and distance between coil and workpiece to assure 
consistent results. In a group of similar gears, all portions of 
all teeth will have the same predetermined case contour and 
depth of hardness. In fact, hardening depth is so accurately 
controlled and warpage so minute that, for a number of 
gears, no additional machining is required. 


S & F induction hardening units capable of handling gears 
from 3 in. to 20 ft. in diameter and larger, are available in 
semi-automatic and automatic models. 

Want to know how this revolutionary approach to gear 
hardening can fit your production? Just ask us about it. 


Spur, helical and double helical gears up to 157 in. diameter and 20 In. face 
widths are induction hardened tooth-by-tooth in this S & F equipment at 
Farrel-Birmingham, Ansonia, Conn. 


URT ORBAN 


COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 
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advance the honing time in min- 
utes and the stock-removal rate 
in cubic inches per minute. The 
rates represent typical perform- 
ance in most cases and are reason- 
able for use in estimation of hon- 
ing time. Additional data may be 
gathered from this computer as 
to material used, stone composi- 
tion with various speeds, cost in 
comparison with other types of 
metal removal, and much other 
pertinent information. 

Circle Item 146 on postcard, page 193 


Splash-Resistant 
Safety Goggle 


Safety goggle for protection 
against splash, spray, and impact 
exposures announced by the 
American Optical Co., South- 
bridge, Mass. This goggle is par- 
ticularly recommended for use in 


the chemical industry and where 
humid conditions prevail. It is in- 
directly ventilated—no vents in 
frame or holes in lens for splash- 
resistant safety. Tests are said to 
have proved this goggle twice as 


fog-free as goggles previously 
available. The goggle frame is 
molded from clear vinylite plastic, 
which is non-irritating. 

Circle Item 147 on postcard, page 193 


Work Drivers Designed to Eliminate Dogs 


Setup for grinding the motor end 
and main bearings of the crank- 
shaft for a Carrier Corporation's 
hermetic compressor. The crank- 
shaft is held at one end by a work 
driver developed by the Seneca 
Falls Machine Co., Seneca Falls, 
N. Y. Two cylindrical grinders, 
each equipped with the newly de- 
veloped work driver, are em- 
ployed to process the crankshafts. 
These grinders are said to have 
reduced direct labor costs by 
enabling one operator to handle 
grinding operations on two ma- 
chines. Actually, the work drivers 


eliminate conventional driving 
dogs, and save 6 seconds per 
piece on an 18-second machine 
cycle. The work drivers are self- 
centering, quick-acting and pro- 
vide a positive drive. Their ser- 
rated jaws tighten automatically 
on the work—the harder the pull, 
the tighter the grip. The work 
drivers may be used on any type 
of engine lathe, multiple tool 
lathe, and plain or universal 
grinders for work ranging from 
1/4 inch to 67/8 inches in di- 
ameter. 


Circle Item 148 on postcard, page 193 
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Skinner Chuck 


Trough type vise of line offering 
big opening capacities brought 
out by the Skinner Chuck Co., 
New Britain, Conn. These chucks 
are designed for accurate machin- 
ing of rough or finished work- 
pieces. They are made in 4-, 5-, 6-, 
7-, and 8-inch sizes. The opening 
capacity of each vise is the same 
as the width of its jaws. Swivel- 
bases, which are optional, permit 
the vises to be set at any angle 
through a 360-degree circle. 


Circle Item 149 on postcard, page 193 


Reliance Sleeve- 
Bearing Motor 


Sleeve bearing of design em- 
ployed in line of motors from 3/4 
through 15 hp announced by Re- 
liance Electric & Engineerng Co., 
Cleveland, Ohio. These polyphase 
motors, built especially for quiet 
operation in air-conditioning and 
pumping applications, are avail- 
able in all standard enclosures for 
use on all standard NEMA volt- 
ages from 208 through 550 volts. 
These motors feature a “Liqui- 
matic” bearing design which em- 
ploys “Permawick,” a patented 
fluid-fiber material. The material 
combines with oil to form a fluid 
mass that is extruded into the 
bearing cavity. 


Circle Item 150 on postcard, page 193 
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FACTS about 


» The Jes-Cal honing tool is the most compact, combined hone equipment 
which has produced uniform size and accuracy consistently and dependably, 


® Jes-Cal honing tools contain all size control elements. They 
function independently of the machine, and consistently show overall 
savings in comparative tooling, machine and operating costs. 


® The Jes-Cal size control gage, with carbide contact 
points is long wearing—usually up to 

one or two years in high production 

without replacement. It operates 
entirely independently of friction, 
it has eliminated all trouble in 
gaging control. 


P The Jes-Cal size control taper gage, 
shown above; is easily and quickly set for 
pre-selective desired change in final size on 
the tool without removal from the spindle. 
Adjustment increments of 0.00025-inch are 
all mechanical—positive—dependable. 


® Jes-Cal honing tools have been 
successfully operated in high production at 
twice former conventional speeds on bores 
in steel parts, 


> It has been demonstrated that the full potential advantages of Jes-Cal 
honing tools cannot be completely developed on most presently used 
machines; that heavier, all-mechanical machines may be preferable for lower cost production. 


For 1960 programs, Jes-Cal is accelerating completion of a much heavier, single spindle, all- 
mechanically operated honing machine to assure new operating and production advantages. 


» Jes-Cal honing tools have met—or evidenced their capacity to meet—the requirements desired 
by leading manufacturers for higher quality, cost-cutting production. 


JES-CAL COMPANY 


31485 GROESBECK HIGHWAY FRASER, MICHIGAN 
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Skyscooping 


The director of the scientific lab- 
oratory for the Ford Motor Co., and 
member of a ten-man committee for 
instrumentation of United States sat- 
ellites, Dr. Michael Ference, Jr., in a 
speech recently said: “Consider only 
the weather possibilities of a space 
station. An  Aerobee-Hi rocket, 
equipped with a camera, brought 
back photos of a hurricane forma- 
tion not yet detected by conven- 
tional means. Imagine, then, the de- 
tailed weather forecasts that would 
be available if man had a permanent 
station in space, orbiting around the 
earth.” Imagine, too, the detailed 
ribbing of local weathermen should 
their predictions not come true! 


Max. Weight of Model 
being Reduced 


“Reducing at $500 a Week,” a 
feminine reporter's story in Look, de- 
scribed the daily, rigid reducing 
routine at an Arizona health farm. 
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She duly noted that most of the wom- 
en taking this expensive treatment 
were “the wives of men who owned 
oil wells or heavy-machinery com- 
panies.” Since it is ungallant to as- 
sume that heavy-machinery men like 
solidity in their wives as well as in 
their machines, our alternate con- 
clusion is that the ladies are forced 
to provide heavy meals to match the 
machines. 


D-Day 


The old hassle about whether to 
raise or lower the office windows is 
fast disappearing with the adoption 
of air-conditioning. But the temper- 
ature can still be a sore spot. So 
The Clarkson Letter tells of a com- 
pany which appeased all complaints 
by installing dummy thermostats in 
each office department so that clerks 
could “control” the temperature in 
their own work areas. But what hap- 
pens when the Dastardly Deceit is 
Discovered? 


By E. S. Salichs 


WEEN GRIND 


Machine Takes Floor 


An electronic instrument, “Sel- 
vox,” with a vocabulary of thirty- 
two words, spoke from punched keys 
to stockholders of the Hoffman Elec- 
tronics Corporation at their annual 
meeting held recently. Then the 
president explained that because a 
coded electronic signal is simpler to 
transmit than voice, and because it 
is much less affected by interference 
or static, the instrument made by the 
corporation holds promise for appli- 
cation in solving problems in aircraft, 
ground, point-to-point, ship- 
board communications. The stock- 
holders got the word, or words. 


Mum was the Word 


Faced with a shortage of raw 
paper-making material during Civil 
War days, one Maine mill operator 
used wrappings stripped from mum- 
mies imported by the shipload from 
Egypt, a pungent piece of informa- 
tion we got from Bindery Talk. 


October, 1958 


MUCH SMALLER—than a fingernail 
and not much larger than a shirt button 
(which evidently couldn't be found) is 
this miniature electron tube (left) de- 
veloped at the General Electric Re- 
search Laboratory. The new design is 
the latest in a series of developments 
that has brought the electron tube, 
once bulky and fragile in its glass en- 
velope, down to the size of its com- 
petitor, the transistor (right). The new 
vacuum tube can operate at tempera- 
tures in the 900- to 1500-degree F. 
range, but contains no heater, all the 
heat necessary being provided by its 
environment. The design is still in the 
laboratory stage, no tubes being com- 
mercially available at this time. 
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Wind shields for 120-mm shells 
(lie-cast with Cromo-High V tool steel 


Each piece has to be virtually perfect 


when you're die-casting aluminum wind 
shields for 120-mm shells. Tooling up 
for a job like this ealls for a hot-work 
steel that will turn out high-quality east- 
ings and at the same time keep produe- 
tion costs low. 

Bethlehem has several grades of hot- 


work tool steel which could be considered 


for such a highly specialized application. 


The die caster weighed all the facts with 
Bethlehem’s local tool steel distributor. 
Together, they came up with an excellent 
tool steel for jobs of this sort—Cromo- 
High V. 

Cromo-High V is our 5 pet chrome- 
moly hot-work tool steel, containing 1 pet 
vanadium. A grade that has proved its 
stubborn resistance to wash and erosion, 
it also has the stamina for long runs. 

Cromo-High V is uniformly annealed 
for easy machining. It has good center 
density and grain refinement, and is free 
from porosity. And there’s little chance 
of cleavage cracking when adequate radii 
are used in the die, and the steel is prop- 
erly heat treated. 

A trial run with Cromo-High V is the 
best way to learn how good a tool steel 
it really is. Your local Bethlehem tool 
steel distributor either has it in stock, or 


‘an get it delivered to you quickly. 


BETHLEHEM 
TOOL STEEL 
ENGINEER SAYS: 


Air-quenching means longer 
service life for hot-work tools 


Most hot-work tool steels can be hard- 
ened by quenching in oil or air. Because 
of convenience in handling, and to avoid 
excessive seale, it is often preferable to 
quench some hot-work tools in oil. How- 
ever, air-quenching is considered better 
practice, for it produces lower residual 
stresses than when tools are liquid- 
quenched. Since heat-check failures de- 
velop from surface stresses which are 
produced in service, the presence of re- 
sidual stresses in the tool can lead to pre- 
mature failure. 

Tools having low residual stresses are 
best suited for long service on hot-work 


applications. That’s why air-quenching is 


usually best for hot-work tools. 


Plastic Beads Molded with Duramold B 
Here is an injection mold, with 120 eavi- 
ties, used by R. A. Koeg] Stamp & Die 
Works, Inc., Hillside, N. J., to produce 
Plastic Poppit Beads. The steel was sup- 
plied by Ackerlind Steel Co., Ine., N. Y. 
Duramold B is our oil-hardening chro- 
mium type of plastic-molding die steel, 
containing an addition of boron. Its an- 
nealed hardness of 100 max Brinell as- 
sures ease in cold-hobbing and its alloy 


content gives it high core strength. 
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California 


ALLEN Merc. Co. of Hartford, 
Conn., has opened a new branch 
warehouse in Los Angeles, Calif. 
The new Allen facility is located at 
6935 1/2 E. Bandini Blvd., that city. 
Teletype call number is TWX: MTB- 
7313. Distributors in Arizona, Cali- 
fornia, Nevada, Oregon, Utah, and 
Washington are asked to send all 
standard stock orders to the new 
Los Angeles warehouse, but orders 
for “specials” should be sent to the 
factory at Hartford 1, Conn. 


BERNARD A. SHEDDEN has been ap- 
pointed factory representative on the 
West Coast, for Optica. GaAGING 
Propucts, Inc., Rochester, N.Y., 
with permanent residence in San 
Francisco, Calif. Mr. Shedden will 
work directly with OGP distributors 
J. C. Frercner Co. of San Fran- 
cisco and Pau B. SLATER Co. of Los 
Angeles. He will also be available 
through H. F. Sopertinc Co. of 
Seattle for special work in the North- 
west. 


INDUSTRIAL Propucts Division of 
Western Gear Corporation, Lyn- 
wood, Calif., has moved from this 
locality to be headquartered in the 
future at the Belmont plant of the 
company. This plant is located near 
San Francisco, with the mailing ad- 
dress P. O. Box 126, Belmont, Calif. 
Ep Jenxs has become marketing 
manager of the Industrial Products 
Division. 

Rosert B. Brown, staff assistant 
of Food Machinery and Chemical 
Corporation’s organization planning 
and market-research group in San 
Jose, Calif., has been promoted to 
manager of market research for the 
company’s Peerless Pump Division 
with headquarters in Los Angeles. 


Rosert W. TitGEMEYER has been 
named branch manager of the Los 
Angeles territory by the Carpenter 
Steel Co., Reading, Pa. 


Illinois, Indiana, and 
Wisconsin 


E. L. Esstey Macuinery Co., 
Chicago, IIL, has been appointed 
mid-central area sales representative 
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for Niles industrial and railroad ma- 
chine tools made by Hamilton Divi- 
sion, Hamilton, Ohio, of Baldwin- 
Lima-Hamilton Corporation, Phila- 
delphia, Pa. The Essley sales 
territory includes northern Illinois, 
Iowa, Wisconsin, western Michigan, 
and northern Indiana. Essley head- 
quarters are at 565 W. Washington 
Blvd., Chicago. 


Joserpu T. Ryerson & Son, INc., 
Chicago, Ill., announces a realign- 
ment of sales personnel. Named to 
head the aluminum sales department 
is L. Paut Lee, who has been man- 
ager of stainless steel sales. He will 
continue in the latter capacity. Nor- 
MAN LyNcH was assigned to the 
aluminum sales desk in the General 
Order Department. 


THE CAPEWELL MANUFACTURING 
Co., Hartford, Conn., announces the 
opening of new and expanded office 
and warehouse facilities at 3050 
North Cicero Ave., Chicago 41, Il. 
The operation will be under the 
supervision of Bruce S. WILLIAMs, 
who assumes the post of district 
manager in the Chicago-Detroit ter- 
ritory. 


James A. PernaM, of the Thor 
Power Tool Co.’s Aurora, IIl., Works, 
has been named chief engineer of 
Thor Power Tool Co.’s SpeedWay 
Mfg. Co. Division at LaGrange Park, 


James E. Perham, chief engineer, 
Thor SpeedWay Mfg. Co. 


OF THE INDUSTRY 


Ill. Mr. Perham has been with the 
Thor engineering organization since 


1937, 


A. A. Mivkie has been appointed 
manager of the Chicago District, 
Pangborn Corporation, Hagerstown, 
Md. Mr. Milkie will direct Pang- 
born’s extensive field engineering 
service and staff of sales personnel. 
His headquarters will be at 2435 N. 
Halstead St., Chicago, Ill. 


Tuomas H. Tuoresen has been 
appointed field sales manager for 
Hannifin Co., Des Plaines, IIl., a 
division of Parker-Hannifin Corpo- 
ration. 


Micuakt J. McCaucuey has been 
appointed general sales manager of 
the Tuthill Pump Co., Chicago, III. 


RANSBURG ELECTRO-COATING Cor- 
PORATION, Indianapolis, Ind., moved 
into its new building at 3939 W. 
56th St., that city, as part of a mil- 
lion and a half dollar expansion and 
building program for research and 
development, sales, service, and 
production. 


GisHoLtt MACHINE Co., Madison, 
Wis., announced that it has acquired 
United States distribution rights to 
the line of CRI-DAN high-speed, 
semi-automatic, single-point thread- 
ing machines. 


Michigan and Missouri 


Hoover BALL & BEARING Co., 
Ann Arbor, Mich., announces the 
following administrative changes: 
the election of C, LicHt- 
HALL as a vice-president of Uniloy, 
Inc., a wholly-owned subsidiary of 
the Hoover Ball & Bearing Co.; the 
appointment of Ropert C. RessLer, 
vice-president, to the position of 
general manager, Ball and Bear- 
ing Division; and the appointment 
of James C. CaRMAN as assistant 
general manager of the Ball and 
Bearing Division. 


In a move designed to greatly ex- 
pand production facilities and serv- 
ices, the Marine and Industrial Di- 
vision, CHRYSLER CORPORATION, De- 
troit, Mich., will relocate its entire 
operation. New headquarters will be 
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NEW CINCINNATI 
* 
flamatic 


save either way 


on precision selective 
surface heating 


Take your selective surface hardening, heating and brazing 
problems to Cincinnati—builders of new and versatile flame 
and induction heating machines. Whether your work is on 
Sa high production quantities or small lots of different size parts, 

a you can get the hardness you want, where you want it, using 
the heat source and method most economical for you. 


%, Se q For detailed information, write for catalogs on the Inductron, 

‘ a M-1993, or the Flamatic, M-2015, or better still-—call in a 
Meta-Dynamics Division field engineer. Backed by the re- 
sources of Cincinnati’s completely staffed and equipped heat 
engineering laboratories, your needs will be analyzed, your 
parts ‘‘test run”’ and specific recommendations made. 


NEW CINCINNATI 
inductron 


THE MILLING MACHINE C0. 


CINCINNAT! 9, OHIO, U.S. A. 


% 
ay 
% 
is 
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at 12200 E. Jefferson Ave. in De- 
troit. Production is slated to be in 


full swing at the new location in 
December. 


KENNAMETAL INc., Latrobe, Pa., 
will be represented by Gm Bunn 
SaLes in Saginaw, Mich., and the 
surrounding area. A, BUNN 
formed the new organization after 
fourteen years with Kennametal. 
James B. Anpersen has been ap- 
pointed supervisor for the Detroit 
district, assisting T. J. Knurr, district 
manager, 


The A. C, HaBeRKORN MACHIN- 
ERY Co., Detroit, Mich., has been 
appointed as distributor for the east- 
ern half of Michigan and the four 
northern counties of Ohio for the 
complete line of the Hydraulic Press 
Mfg. Co., a division of Koehring 
Co., Mt. Gilead, Ohio. 


THE & MERRYWEATHER 
MacHINnery Co., Detroit, Mich., has 
been appointed distributor for the 
eastern Michigan area by Sidney 
Machine Tool Co., Sidney, Ohio, for 
Sidney products. 


LATROBE STEEL Co., Latrobe, Pa. 
has announced it will open a new 
branch office in St. Louis, Mo. 
Freperick E. ALuison, Jr., will head 
the St. Louis office. It will serve 
Missouri, Kansas, southern Illinois, 
northern Arkansas, and Oklahoma. 


New England 


Cutrtinc Toot Division, Brown 
& Sharpe Mfg. Co., Providence, R. I., 
announces the following appoint- 
ments: WILLIAM P. SHEFFIELD will 
assume new duties as assistant to 
the general manager. Mr. Sheffield 


was formerly superintendent of the 
High Speed Steel Group and FRANK 
E. Monte will succeed him in that 
capacity. Other appointments are: 
T. Russet to assistant su- 
perintendent, High Speed Steel 
Group; Patrick G. LINDEMANN to 
department foreman of the machin- 
ing sections, and Dimrirri YASINCZUK 
to supervisor of Quotation Section 
for high speed steel cutting tools. 


SuHeLpon E, Younc has_ been 
elected executive vice-president of 
the Barrymount Corporation, wholly 
owned subsidiary of Barry Controls, 
Inc., Watertown, Mass. The Barry- 
mount sales force has its headquar- 
ters in Chicago, and newly estab- 
lished branch sales offices in De- 
troit, Mich., and Dayton, Ohio. 


NorMaN H. has been 
appointed sales manager, Athol Di- 
vision, Union Twist Drill Co., Athol, 
Mass. Mr. Holland will be in charge 
of all sales, distribution, advertising, 
and warehousing activities covering 
all metal-cutting tools manufactured 
at and distributed from Athol, where 
he will make his headquarters. 


Bay SratTe ABRASIVE Propucts 
Co., Westboro, Mass., announces its 
removal to 105 Maple St., that city, 
to larger and better-equipped quar- 
ters. The company also has assigned 
James A. Ciourtier to the northern 
Indiana territory to work out of the 
Chicago sales organization. 


Pratr & WuitNey Co., INc., 
West Hartford, Conn., announced 
the following personnel changes. 
ALBERT M. Dexter has been named 
director of metrology at the com- 
pany. Mr. Dexter will direct all ac- 
tivities that have to do with the 


(Left) William P. Sheffield, assistant to the general manager, 
Cutting Tool Division and (right) Frank E. Montie, superin- 
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tendent, High Speed Steel Group, Brown & Sharpe Mfg. Co. 


Alford H. Johnson, sales manager, 
Cutting Tool and Gage Division, 
Pratt & Whitney Co., Inc. 


science of measurement in the Gage 
Division. He recently completed a 
fourteen month assignment with the 
National Bureau of Standards, work- 
ing on research projects to devise 
means to accurately measure one- 
tenth of a millionth of an inch. 
Atrorp H. Jounson has been ap- 
pointed sales manager for the 
Cutting Tool and Gage Division of 
the company. WILLIAM C, MULLIN 
will manage instrument gage sales 
for the entire country, reporting to 
Mr. Johnson. CHrysostom  B. 
BLANCHARD has been appointed su- 
perintendent of the Gage Division 
of Pratt & Whitney. 


New York and New Jersey 


Narpa ULTRASONICS CORPORA- 
TION, Westbury, N. Y., announces 
recent additions to its organization 
of distributors and representatives in 
the ultrasonic industry. Distributors 
of Narda equipment in the United 
States are the Dot Line Co., national 
distributor to the fishline manufac- 
turing industry; Walgren & Co., 
cleaning, plating, and metal-finishing 
supplier in Michigan; A. C. Fricke 
Co., supplying general industry in 
Texas; and Robert Lavers Co., cov- 
ering the metropolitan New York 
area in the machine tool industry. 
Morris-Cunningham Associates, In- 
dianapolis, Ind., cover that state for 
Narda. 


Howarp S. Gieason has been 
named manager of Stromberg-Carl- 
son’s Electronic Control Systems 
plant in Los Angeles, Calif. Mr. 
Gleason will continue as assistant 
general manager of the Electronics 


(Continued on page 224) 
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“WJ spacemaker cylinder 


Quality Engineered 


to give quality results 


You get more—much more—when you specity 


and use any of T-J’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength ... saves space .. . reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 


SM 155-3 with complete engineering details. 


The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 
RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
. . Standard af No Extra 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON . . . Stand- 
ard at No Extra Costl 
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NEW “SELF-ALIGNING” MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH . . 
Standard at No Extra Cost! 


STREAMLINED DESIGN .. . Oil 
Pressure to 750 P.S.I.—air to 200 
P.S.I. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
+ « » Standard at No Extra Costl 


WHAT HONING 
ACCOMPLISHED 


A lead error of .0008” 
was reduced to .0001” 


HARD GEAR HONING 


CURRENT RESULTS 


The following records are taken from current gear hon- 
ing operations to show how some of the troublesome 
hazards of gear manufacturing are overcome by honing. 


‘THESE ARE THE GEARS BEING HONED 


TIME 


Runout was 


INTERNAL 


83 | 5.7832 


58-63 


0015 


** 
improved .0020” PLANET 


PINION 


15 790 


56 


0005 


27 sec. 


31 sec. 


EAR 


Notable improvement 
in both surface finish 
and in amount of 
tooth kickout 


Variation in involute 
form improved .0002” 


REAR 
SUN GEAR 


45 2.3726 


54 


0006 


30 sec. 


34 sec. 


REAR 
SUN GEAR 


45 2.508 


58 


24 sec. 


30 sec. 


Size over pins reduced .004” 
and all nicks removed. 
Essentially a salvage job 
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NOTE: Hone Life, Gear “B’—6000 to 8500 pieces 


Write for Bulletin H-57-2 


SPUR AND HELICAL GEAR SPECIALISTS 


ORIGINATORS OF ROTARY 
GEAR HONING AND ELL 


SHAVING, 
IPTOID 


Gear "C"—3000 to 4000 pieces 


NATIONAL BROACH 
& MACHINE Co. 


5600 ST. JEAN *¢ DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


8098 


P| No. Pitch Rockwell Stock Floor 
Gear Teeth Dia. Removed to Floor 
| - | | 
“GEAR “Dv 
SPUR 6.000 
| 


MACHINERY’'S DATA SHEET 


Basic Thread Dimensions and Tap Drill Information 


Fractional Sizes — American National Form 


(Continued) 
1 2 3 4 5 6 | 7 
Tap Drill 
Basic* Basic* Basic Minor Size Drill to 
Nominal Major Pitch Minor Diameter Produce Decimal t 
Size Diameter Diameter Diameter Class 1B, Approx. 75% Equivalent 
Inches Inches Inches 2B & 3B Basic Thd of Drill 
Internal Thd. | Engagement 
1 %- 6 1.3750 1.2667 1.1585 1.2146 1% 1.2187 
8 1.3750 1.2938 1.2126 1.2547 14% 1.2500 
12 1.3750 1.3209 1.2668 1.2948 11% 1.2969 
16 1.3750 1.3344 1.2938 1.3158 1% 1.3125 
18 1.3750 1.3389 1.3028 1.3230 1% 1.3125 
1 %-12 1.4375 1.3834 1.3293 1.3573 1236, 1.3594 
16 1.4375 1.3969 1.3563 1.3783 1% 1.3750 
18 1.4375 1.4014 1.3653 1.3855 1% 1.3750 
1%- 6 1.5000 1.3917 1.2835 1.3396 lke 1.3437 
8 1.5000 1.4188 1.3376 1.3797 1% 1.3750 
12 1.5000 1.4459 1.3918 1.4198 137% 1.4219 
16 1.5000 1.4594 1.4188 1.4408 1% 1.4375 
18 1.5000 1.4639 1.4278 1.4480 1% 1.4375 
1 %-16 1.5625 1.5219 1.4813 1.5033 1% 1.5000 
18 1.5625 1.5264 1.4903 1.5105 1% 1.5000 
1%-5% 1.6250 1.5069 1.3888 1.4582 12% 1.4531 
8 1.6250 1.5438 1.4626 1.5047 1% 1.5000 
12 1.6250 1.5709 1.5168 1.5448 1354, 1.5469 
16 1.6250 1.5844 1.5438 1.5658 1% 1.5625 
18 1.6250 1.5889 1.5528 1.5730 1% 1.5625 
1146-16 1.6875 1.6469 1.6063 1.6283 1 &% 1.6250 
18 1.6875 1.6514 1.6153 1.6355 1% 1.6250 
1 4%- 5 1.7500 1.6201 1.4902 1.5575 1% 1.5625 
8 1.7500 1.6688 1.5876 1.6297 1% 1.6250 
12 1.7500 1.6959 1.6418 1.6698 1434, 1.6719 
16 1.7500 1.7094 1.6688 1.6908 lll, 1.6875 
1134-16 1.8125 1.7719 1.7313 1.7533 1% 1.7500 
1%- 5 1.8750 1.7451 1.6152 1.6885 lll, 1.6875 
8 1.8750 1.7938 1.7126 1.7547 1% 1.7500 
12 1.8750 1.8209 1.7668 1.7948 ed 1.7938f 
16 1.8750 1.8344 1.7938 1.8158 1134, 1.8125 
1154-16 1.9375 1.8969 1.8563 1.8783 1% 1.8750 
2 4% 2.0000 1.8557 1.7113 1.7861 124% 1.7812 
8 2.0000 1.9188 1.8376 1.8797 1% 1.8750 
12 2.0000 1.9459 1.8918 1.9198 sae 1.9188f 
16 2.0000 1.9594 1.9188 1.9408 11, 1.9375 
2 4-16 2.0625 2.0219 1.9813 2.0033 m 2.0000 
2%4% 2.1250 1.9807 1.8363 1.9144 12% 1.9062 
8 2.1250 2.0438 1.9626 2.0047 y 2.0000 
12 2.1250 2.0709 2.0168 2.0448 ee 2.0438f 
16 2.1250 2.0844 2.0438 2.0658 2% 2.0625 
2 36-16 2.1875 2.1469 2.1063 2.1283 2% 2.1250 
244% 2.2500 2.1057 1.9613 2.0361 2% 2.0312 
8 2.2500 2.1688 2.0876 2.1297 2% 2.1250 
12 2.2500 2.1959 2.1418 2.1698 ery 2.1688f 
16 2.2500 2.2094 2.1688 2.1908 2 % 2.1875 


*Figures shown in columns 2, 3 and 5 are correct. for Unified Thread Form as computed in 
American Standard Publication A.S.A. B1.1-1949. 


75% thread is rarely needed in small diameters. Use of a larger drill will reduce tap breakage. 


{Theoretical Minor Diameter of Nut equivalent to 75% basic thread engagement. Drill sizes 
are omitted in all thread sizes where a standard drill is not available. 


(Concluded on following page) 
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Extracted from “Standards and Dimensions for Taps and Dies” with permission of the publisher, Tap 
and Die Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, N. Y. 
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MACHINERY’S DATA SHEET 


Basic Thread Dimensions and Tap Drill Information 
Fractional Sizes — American National Form 


(Concluded) 
1 2 3 4 5 6 | 7 
Tap Drill 
Basic* Basic* Basic Minor Size Drill to 
Nominal Major Pitch Minor Diameter Produce Decimal t 
Size Diameter Diameter Diameter Class 1B, Approx. 75% Equivalent 
Inches Inches Inches 2B & 3B Basic Thd. of Drill 
Internal Thd. | Engagement 
; 2.2719 2.2313 2.2533 2.2500 
2%-4 2.3750 2.2126 2.0502 2.1344 2% 2.1250 
12 2.3750 2.3209 2.2668 2.2948 a 2.2938} 
16 2.3750 2.3344 2.2938 2.3158 2% 2.3125 
2 4%-16 2.4375 2.3969 2.3563 2.3416 2 &% 2.3750 
2%-4 2.5000 2.3376 2.1752 2.2594 2% 2.2500 
8 2.5000 2.4188 2.3376 2.3797 2% 2.3750 
12 2.5000 2.4459 2.3918 2.4198 2.4188} 
16 2.5000 2.4594 2.4188 2.4408 2% 2.4375 
2 %-12 2.6250 2.5709 2.5168 2.5448 ee 2.5438} 
1 2.6250 2.5844 2.5438 2.5658 2% 2.5625 
2%-4 2.7500 2.5876 2.4252 2.5094 2% 2.5000 
2.7500 2.6688 2.5876 2.6297 2% 2.6250 
12 2.7500 2.6959 2.6418 2.6698 2.6688f 
16 2.7500 2.7094 2.6688 2.6908 21 2.6875 
2 %-12 2.8750 2.8209 2.7668 2.7948 abe 2.7938f 
1 2.8750 2.8344 2.7938 2.8158 213%, 2.8125 
3 -4 3.0000 2.8376 2.6752 2.7594 2% 2.7500 
8 3.0000 2.9188 2.8376 2.8797 2% 2.8750 
12 3.0000 2.9459 2.8918 2.9198 aoe 2.9188} 
16 3.0000 2.9594 2.9188 2.9408 215%, 2.9375 
3 4%-12 3.1250 3.0709 3.0168 3.0448 3.0438f 
16 3.1250 3.0844 3.0438 3.0658 3% 3.0625 
34-4 3.2500 3.0876 2.9252 3.0094 3 3.0000 
3.2500 3.1688 3.0876 3.1297 3% 3.1250 
12 3.2500 3.1959 3.1418 3.1698 pats 3.1688} 
16 3.2500 3.2094 3.1688 3.1908 3% 3.1875 
3 %-12 3.3750 3.3209 3.2668 3.2948 3.2938} 
16 3.3750 3.3344 3.2938 3.3158 3% 3.3125 
3% 4 3.5000 3.3376 3.1752 3.2594 3% 3.2500 
8 3.5000 3.4188 3.3376 3.3797 3% 3.3750 
12 3.5000 3.4459 3.3918 3.4198 3.4188} 
16 3.5000 3.4594 3.4188 3.4408 3% 3.4375 
3 4%-12 3.6250 3.5709 3.5168 3.5448 3.5438} 
16 3.6250 3.5844 3.5438 3.5658 wide. 3.5641f 
3 %- 4 3.7500 3.5876 3.4252 3.5094 3% 3.5000 
3.7500 3.6688 3.5876 3.6297 ee: 3.6282f 
12 3.7500 3.6959 3.6418 3.6698 he 3.66881 
16 3.7500 3.7094 3.6686 3.6908 3.6891f 
3 %-12 3.8750 3.8209 3.7669 3.7948 3.7938f 
16 3.8750 3.8344 3.7938 3.8158 3.8141f 
4 -4 4.0000 3.8376 3.6752 3.7594 3.75641 
8 4.0000 3.9188 3.8376 3.8797 3.8782t 
12 4.0000 3.9459 3.8918 3.9198 9188f 
16 4.0000 3.9594 3.9188 3.9408 3.9391f 
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Extracted from “Standards and Dimensions for Taps and Dies” 
Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, 


*Figures shown in columns 2, 3 and 5 are correct for Unified Thread Toon as computed in 
American Standard Publication A.S.A. B1.1-1949. 
75% thread is rarely needed in small diameters. Use of a larger drill will reduce tap breakage. 
{Theoretical Minor Diameter of Nut equivalent to 75% 


basic thread engagement. Drill sizes 
are omitted in all thread sizes where a standard drill is net available. 
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LEFT: Single 
tool contours aluminum forg- 
ing to .080” wall thickness 
holding .001” tolerance “ee 
and outside. 


ABOVE: Compact Vertical Con- 
touring Machine handles me- 
dium or large workpieces. Slim 
cabinet at right side holds elec- 


Contouring within .001” of true contour—inside and out 
—without waste requires the kind of precision built into 
an Ex-Cell-O Style 416 Vertical Contouring Machine. 

The aluminum forging illustrated was first contoured 
on its periphery with a single electronic-tracer-con- 
trolled tool, then precision-finished inside to .080” 
wall thickness. 

Designed for contouring hemispherical or irregularly- 
shaped surfaces, Ex-Cell-O Style 416 Machines also face, 
bore, turn, groove and chamfer with automatic cycling 
between loading and unloading. 

Call your local Ex-Cell-O Representative, or write 


HOLDS WITHIN .OO1’ OF TRUE 
CONTOUR~-INSIDE AND OUT 


Close-up shows Style 416 con- 
touring the inside surface. Work- 

piece is held in a vacuum fixture 

mounted on the machine table 


58-7 


directly to Ex-Cell-O for information on other Precision 
Vertical Boring Machines. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES 
CUTTING TOOLS + TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


| 
e 


Division. Stromberg-Carlson is a di- 
vision of General Dynamics Corpo- 
ration. At the same time, the 
marketing activities of Electronic 
Control Systems will come under 


the direction of the Electronics 
Division in Rochester. 
Tue Carison Co., Oceanside, 


N. Y., announces that it has pur- 
chased the entire Reicherter Elasti- 
cometer Spring Tester inventory 
from the TestiInc EguipMEeNT Co. 
of 15 William Street, New York 5, 
N. Y. It has acquired the right to 
use the name “Testing Equipment 
Co.” but prefers to use its present 
name. The entire inventory has been 
transferred to its new building in 
Oceanside. 


PIC Desicn CorporaTION, sub- 
sidiary of Benrus Watch Co., Inc., 
East Rockaway, N. Y., has built a 
new extension to its present build- 
ing. In February 1958, PIC Design 
Corporation purchased the entire in- 
ventory and sales rights to the 
“VON” tool component line. This 
inventory is stocked and sold di- 
rectly from the new building. 


Eustace LINGLE has been named 
vice-president in charge of industrial 
sales and education for Oakite Prod- 
ucts, Inc., New York City. 


James C. Darsy has been ap- 
pointed general sales manager for 
the Truarc Retaininc Rincs 
VISION of Waldes Kohinoor, Inc., 
Long Island City, N. Y. In his new 
position, Mr. Darby will be respon- 
sible for the sales and marketing of 
all products manufactured by the 
Truare Division. 


James C. Darby, general sales man- 
ager, Truarc Retaining Rings Division, 
Waldes Kohinoor, Inc. 
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Rosert P, Genrinc has been ap- 
pointed sales manager of the Cayuga 
Machine & Fabricating Co., Inc., 
Depew, N. Y. Mr. Gehring is a for- 
mer chairman of the Niagara section 
of the American Welding Society 
and director of the Saginaw Valley 
section. 


F. Oswa.tt has been 
named general manager of the Di- 
rect Current Motor and Generator 
Department, General Electric Co., 
Erie, Pa. Since 1953 Mr. Oswalt 
has been general manager of the 
General Purpose Control Depart- 
ment in Bloomington, Ill. 


A. E. Carter, newly elected vice- 
president, manufacturing, Worth- 
ington Corporation 


A. E. Carrer of Ann Arbor, 
Mich., has been elected vice-presi- 
dent of manufacturing, Worthing- 
ton Corporation, Harrison, N. J. Mr. 
Carter will succeed Lest C. 
Rickets, who is relinquishing this 
position in order to devote full time 
to his increased responsibilities as 
group vice-president of five Worth- 
ington operating divisions located 
in New Jersey and Massachusetts. 


Ohio 


Baker Brotuers, Inc., Toledo, 
Ohio, have bought the Detroit Screw- 
matic 750 line from Gear Grinding 
Machine Co., Detroit, Mich. The 
name of the high-capacity machine 
will be changed to “Baker Automatic 
Bar Machine.” Among the personnel 
transferring to Baker Brothers are 
Joun Bropny, Ropertr Rack, and 
CuHaRLEs Cacnon. Mr. Brophy will 
continue in charge of sales. 


Albert H. Dall, newly appointed chief 
engineer, Machine Tool Division, Cin- 
cinnati Milling Machine Co. 


AvBertT H. was appointed 
chief engineer of the Machine Tool 
Division, Cincinnati Milling Ma- 
chine Co., Cincinnati, Ohio. His new 
position involves coordination of all 
engineering activities of the Milling 
Machine, Grinding Machine, Elec- 
tro-Hydraulics and Special Machine 
Tool Divisions. In addition, he is 
responsible for the Development Re- 
search Laboratory. 


The FRANK S. RAnz Co., Cincin- 
nati, Ohio, announces the appoint- 
ment of D. M. MILLHOLLAND in the 
capacity of machine tool sales en- 
gineer. Mr. Millholland will be han- 
dling the company’s Indiana ac- 
counts as well as assisting in Cin- 
cinnati. 


Cuester L. WELLts has been ap- 
pointed manager of the American 
Society for Metals’ metal expositions 
(“Metal Shows”). Mr. Wells suc- 
ceeds the late William H. Eisenman 
as head of the annual National Metal 
Show. The Society’s national head- 
quarters are at 7301 Euclid Ave., 
Cleveland 3, Ohio. 


CLEVELAND TRAMRAIL DIvISION, 
Cleveland Crane & Engineering 
Co., Wickliffe, Ohio, announces the 
following appointments: WuLLIAM 
P. Hanks as Midwest District man- 
ager and Ropert M. UNDERWOop, 
Northeast District manager of the 
Division. 


THE OsBORN MANUFACTURING 
Co., Cleveland, Ohio, has appointed 
R. M. Draper to the position of 
manager, New York office. Mr. 
Draper has been affiliated with the 
company since 1930, serving it in 
many capacities. 
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E. C. De Vautt has been ap- 
pointed Toledo district sales engineer 
for the Press Division of E. W. Bliss 
Co., Canton, Ohio. Mr. De Vault 
joined Bliss in 1940, serving the com- 
pany in many capacities. Mr. 
De Vault’s office will be located at 
the E. W. Bliss Co.’s Toledo, Ohio, 
plant at 1420 Hastings Street. 


KOEHLER AIRCRAFT Propucts Co., 
Dayton, Ohio, has announced three 
executive promotions. DONALD J. 
MacFapcEN is promoted to vice- 
president, engineering; HAROLD A. 
HERKENHINE becomes chief engineer; 
and Georce Foster, vice-president, 
west coast operations. 


Pennsylvania 


Unirep STATES STEEL CoRPORA- 
TION, Pittsburgh, Pa., has installed a 
new metallurgical testing laboratory 
at its Duquesne, Pa., Works. Steels 
produced at Duquesne Works and 
tested in this laboratory are used in 
a wide range of applications and in- 
clude steels used in manned aircraft 
and guided missiles, nuclear reactor 
vessels, electric power generators, 
ball and roller bearings, television- 
transmission towers, automotive 
gears and axles, and in other ap- 
plications where steel is subjected to 
extreme operating conditions. 


FirtH STERLING, INc., Pittsburgh, 
Pa., has announced the following 
appointments to its sales organiza- 
tion: KENNETH E. McKowy, a sales 
representative in the Pittsburgh Dis- 
trict sales, will also cover the Buffalo, 
Rochester, and Elmira territory. 
Rospert B. has been ap- 
pointed to the Southwest District 
and will represent Firth Sterling in 
the Dallas, Tex., area. Ropert C. 
Wixkison has been assigned to the 
Southern District to cover the Flori- 
da, Georgia, and South Carolina 
territory. 


SUNBEAM EQUIPMENT CoRPORA- 
TION, Meadville, Pa., a newly formed 
subsidiary of Sunbeam Corporation, 
Chicago, Ill., has purchased most of 
the assets formerly used by the In- 
dustrial Furnace Division of West- 
inghouse Electric Corporation, in- 
cluding the design and engineering 
files, equipment, and production fa- 
cilities at Meadville, Pa. Sunbeam- 
Stewart Furnace Division will be 
transferred from Chicago to the new 
subsidiary and continued in the 
Meadville plant. 


Firtu STERLING, INC., Pittsburgh, 
Pa., announces the promotion of 
J. Mason and F. 


MADDEN to assistant managers, Steel 
Sales Division. Mr. Childs will con- 
tinue to manage the sale of zircon- 
ium alloys. Mr. Madden will be in 
charge of tool and die steel sales, 
and will continue in his present 
capacity as metallurgical engineer. 


LINDBERG ENGINEERING Co. and 
LINDBERG INDUSTRIAL CORPORATION, 
Chicago, Ill., announce the appoint- 
ment of Lester A. SHEA as district 
sales manager of the Pennsylvania 
office located at 345 Mount Lebanon 
Blvd., Pittsburgh 34, Pa. A. C. 
Wuitaker has also joined Lindberg 
Engineering Co. as sales engineer 
and will operate out of the Pitts- 
burgh office. 


CruciBLE STEEL COMPANY OF 
America, Pittsburgh, Pa., has ad- 
vanced two veteran employes to 
new positions in the Metallurgy Di- 
vision of its Technology Depart- 
ment. E. T. Watton has_ been 
named manager—customer technical 
services, JAMEs A. KEARNEY has been 
appointed manager—materials and 
processes. 


Epwarp P. Geary was elected to 
the board of directors of the Vana- 
dium-Alloys Steel Co., Latrobe, Pa. 
Mr. Geary is president of Vanadium- 
Alloys Stee] Canada, Ltd., located 
in London, Ontario. 


Lanpis Toot Co., Waynesboro, 
Pa., announces the following promo- 
tions: WALTER P. Lotz has been ap- 
pointed vice-president in charge of 
sales. JoHN A. Cover has been pro- 
moted to sales manager. JoHN J. 
Keane has been promoted to assist- 
ant sales manager. 


Zacar, Inc., Cleveland, Ohio, has 
announced the opening of a district 
office at 7114 Rising Sun Ave., 
Philadelphia, Pa. The manager is 
Harry Hutter. 


NATIONAL ForGE & ORDNANCE 
Co., Irvine, Pa., has announced that 
the company will now be known as 
NATIONAL ForGE Co. 


James R. Parr has been appointed 
vice-president and chief engineer of 
American Industries Co., Bristol, Pa. 


Cari K. DELLMUTH was named a 
director of Standard Pressed Steel 
Co., Jenkintown, Pa. 


Virginia and Florida 


R. ComBEeR was ap- 
pointed manager of Reynolds Metals 
Co., Richmond, Va.—aluminum ex- 
trusion plant located in Grand 
Rapids, Mich, 
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ApaM H. KILLERMANN, 144 N.W. 
16th St., Delray Beach, Fla., will 
join the sales organization of Bay 
State Abrasive Products Co., West- 
boro, Mass., in the Southern District 
with specific responsibility for sales 
in the state of Florida. 


Frank H. ErpMan has_ been 
named president of Kett Technical 
Center, Inc., Pompano Beach, Fla., 
research and development center of 
U. S. Industries, Inc., New York 
City. 


Coming Events 


SEPTEMBER 29-OcToBER 3—Amer- 
ican Society of Tool Engineers’ Semi- 
Annual Meeting and Western Tool 
Show will be held at Shrine Exposi- 
tion Hall, Los Angeles, Calif. Expo- 
sition committee: Leonard Abrams, 
ASTE, 10700 Puritan Ave., Detroit 
38, Mich.; Harry E. Conrad, execu- 
tive secretary. 


Ocroser 16-17—Thirty-fourth an- 
nual meeting of American Machine 
Tool Distributors Association to be 
held at the Sheraton Plaza Hotel, 
Boston, Mass. For further informa- 
tion, contact Thomas A. Fernley, Jr., 
executive secretary, American Ma- 
chine Tool Distributors Association, 
1900 Arch St., Philadelphia 3, Pa. 


27-29 — Semi-annual 
meeting of AMERICAN GEAR MANUu- 
FACTURERS ASSOCIATION at the 
Edgewater Beach Hotel, Chicago, 
Ill. For further information contact 
Association Headquarters, One 
Thomas Circle, Washington 5, D. C. 


OcroserR 27-31 — National Metal 
Exposition and Congress will be held 
at the Cleveland Public Auditorium, 
Cleveland, Ohio. The same week the 
annual meeting of the AMERICAN 
Society FoR METALS, the Society 
FOR NONDESTRUCTIVE TESTING, and 
the AMERICAN INSTITUTE OF MINING, 
METALLURGICAL, AND PETROLEUM 
ENGINEERS—INSTITUTE OF METALS 
Division will be held. For further 
information contact American So- 
ciety for Metals, 7301 Euclid Ave., 
Cleveland 3, Ohio. Adolph O. Schae- 
fer, secretary. 


DECEMBER 1-5—Twenty-Third Ex- 
position of Power and Mechanical 
Engineering will be held at the Coli- 
seum, New York City. For further in- 
formation, contact International Ex- 
position Co., 480 Lexington Ave., 
New York 17, N. Y. E. K. Stevens, 
manager. 
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New Books and Publications 


ENGINEERING MATERIALS HANDBOOK. 
Prepared by a staff of special- 
ists. Charles L. Mantell, Editor. 
1936 pages; 648 illustrations. 
McGraw-Hill Book Co., 330 W. 
42nd St., New York 36, N. Y. 
Price, $21.50. 

Engineering materials are tied in 
very closely to specifications, tests, 
standards, and the like in this new 
and completely up-to-date volume. 
A comprehensive and authoritative 
reference, it considers materials from 
the viewpoint of engineering struc- 
tures, machinery, and equipment. 
Gathered together in this one volume 
is the kind of information required 
by anyone concerned with planning 
design, structure, manufacturing, 
and serviceability. 

In forty-three carefully organized 
sections, the handbook covers metals, 
the organic and inorganic materials, 
and the cause and prevention of 
failure in materials. Technical tables, 
design information, structural char- 
acteristics, and tabular data make a 
wealth of useful and specific facts 
quickly available. A high degree of 
reliability is achieved by coordinat- 
ing the work of more than 150 con- 
tributors, each a specialist in his own 


field. 


Business INVESTMENT Po.icy. By 
George Terborgh. 260 pages; 
8 1/2 by 11 inches; numerous 
tables and graphs. Published by 
the Machinery and Allied Prod- 
ucts Institute, 1200 Eighteenth 
St., N.W., Washington 6, D. C. 
Price, $8 to MAPI member com- 
panies and $10 to non-members. 

This study and manual is the re- 
sult of a research project launched 
two years ago to bring the MAPI 
formula for equipment replacement 
up-to-date. The book consists of four 
parts. Part I contains an introduc- 
tory, or background, discussion. Part 
If develops the theory of the new 
MAPI system. Part III details the 
instructions for its application, with 
examples. Part IV considers some 
problems of top management. 

The investment formula simplifies 
the number of estimates and stipula- 
tions the business analyst is called on 
to make. For example, in a relatively 
simple investment proposal such as 
the acquisition of a new machine, 
many questions arise. What improve- 
ment will it make currently in the 
annual operating results of the busi- 
ness? How long will it be useful to 
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the business, and what will it bring 
on disposal? How intensively will it 
be used over this period? How will 
its operating costs change as time 
goes on? How will its service de- 
teriorate? What is the tax deprecia- 
tion method? What will be the cost 
of deferring the disposal of existing 
equipment that would be displaced 
by the proposed machine? And so 
forth... 


Morion AND Time Srupy, Fourth 
Edition. By Ralph M. Barnes. 
665 pages; illustrated; 6 by 9 
inches. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price $9.25. 

In this new revised edition, 
Dr. Barnes adheres to his original 
purpose of presenting the basic 
principles that underlie the success- 
ful application of motion and time 
study. He supplies practical ex- 
amples of each. 

Five new chapters deal with: mo- 
tion study, mechanization, and auto- 
mation; mechanized time study and 
electronic data processing; systems 
of motion-time data; work sampling; 
evaluating and controlling factors 
other than labor, and multiple-factor 
wage incentive plans. 

The book includes new material 
on developments in the industrial 
use of pulse rate as an index of 
physical activity. The section on time 
study is enlarged by new material on 
statistical procedures in time study 
and information on auditing of 
methods, time, standards, and wage 
incentive plans. All known systems 
of motion data are outlined and four 
of these systems are described in 
detail, including complete tables of 
motion-time data for each. 


FINE BortnGc AND TuRNING, By W. 
Boneham (No. 43 in Yellow 
Back Series). 68 pages; illus- 
trated; 5 1/8 by 8 1/2 inches. 
Published by Machinery Pub- 
lishing Co., Ltd., National 
House, West St., Brighton 1, 
England. Sold in the United 
States by Tue INpusTRIAL 
Press, 93 Worth St., New York 
13, N. Y. Price, 75 cents. 

This handbook is a reference of 
Fine Boring and Turning, a com- 
paratively recent machining opera- 
tion developed about the year 1928. 
There are three chapters, covering 
Basic Principles; Cutting Tools, 


Feeds and Speeds, and Coolants; as 


well as Fixture Design and Fine- 
Boring Applications. Fine Boring 
and Turning lends itself to mass 
production or the production of 
small quantities in a variety of com- 
ponents. 


EsTIMATING MACHINING Costs. By 
C. W. S. Parsons, Instructor in 
Industrial Engineering, Califor- 
nia State Polytechnic College, 
San Luis Obispo. 400 pages; 
6 by 9 inches; illustrated. Pub- 
lished by McGraw-Hill Book 
Co., 330 W. 42nd St., New York 
36, N. Y. Price, $8. 

This is a new guide to making 
satisfactory estimates of the costs of 
machine tool operations. It is planned 
to show the reader how to study the 
engineering drawing of a particular 
work-piece and decide how it can be 
made; to make a breakdown analysis 
of the necessary operations and their 
elemental subdivisions, considering 
men, materials, tooling, and ma- 
chines; and to put time and money 
values on the various factors con- 
tributing to the completion of the 
work. 

The cost estimator’s job is ana- 
lyzed as well. Other fundamentals 
are covered in a discussion of the re- 
lation of cost estimating to engineer- 
ing, and of such basic factors as tool 
life, machinability, and cutting-tool 
materials. 


AMERICAN DRAFTING STANDARDS 
MANUAL. Section 3—Projections, 
ASA Y14.3-1957, 11 pages. Sec- 
tion 6—Screw Threads, ASA 
Y14.6-1957, 18 pages; 8 1/2 
by 11 inches. Published by the 
American Society of Mechanical 
Engineers, 29 W. 30th St., New 
York 18, N. Y. Price, $1.50 
each. 

These booklets are part of a series 
comprising the American Drafting 
Standards Manual, to supersede 
American Standard Drawings and 
Drafting Room Practice, Z14.1-1946. 
Section 3-Projections discusses Rep- 
resentational Drawing in all of 
its aspects. Section 6-Screw Threads 
presents information about the de- 
sign, specifications, and dimension- 
ing of the same. Both booklets are 
illustrated with line drawings. 


MetAL Cuttinc Toot NOMENCLA- 
TURE. 107 pages; illustrated; 
81/2 by 11 inches. Published 
by Metal Cutting Tool Institute, 
405 Lexington Ave., New York 
17, N. Y. Price, $4.50. 

The Metal Cutting Tool Institute’s 
new booklet—Metal Cutting Tool 


BULLARD 


rebuilds from 
the ground up 


and if found 
serviceable is 
re-used, if not, it 


If you're planning 
to rebuild any of 
your Bullard ma- 
chines contact 


What does 
this mean 
to You? 


Yes — we dis- 
assemble each 
machine right 

down to the bed. 


. Thorough workmanship 
by the same skilled craftsmen 


that built 


the machine. 


Only “original equipment” 


precision replacement parts, 


where necessary. 


3. Fast 


service. 


One year guarantee 


on all parts replaced — 


including labor. 


your nearest 
Bullard Sales Of- 
fice or Distributor 
for a quotation or 
write 


THE BULLARD COMPANY sripceportr 


For more data on any products advertised this issue use card, page 193 


9, CONNECTICUT 
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Nomenclature—provides an authori- 
tative, well-illustrated source of defi- 
nitions and nomenclature pertaining 
to various classes of cutting tools. In- 
cluded is nomenclature relating to 
twist drills and combined drills and 
countersinks; reamers; counterbores 
and spot-facers; taps; dies; thread 
chasers; milling cutters; hobs; gear- 
shaper cutters; gear-shaving cutters; 
and broaches. 

This booklet should help to elimi- 
nate some of the confusion and loss 
of time due to misinterpretation of 
the meaning of specifications con- 
cerning cutting tools. 


ASME ENGI- 
NEERING—PROCESSES. Edited by 
Roger W. Bolz. 428 pages; il- 
lustrated; 71/2 by 10 inches. 


Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd 
St., New York 36, N. Y. Price, 
$13.50. 

In this handbook engineers will 
find detailed data on the various 
processes by which metals are con- 
verted into finished products. Com- 
posed of forty-five sections, the book 
covers such areas as the heat-treat- 
ment of steel, casting, hot-working, 
cold-working, powder metallurgy, 
welding and cutting, machining, 
finishing, and electroforming. 

Illustrated with hundreds _ of 
charts, illustrations, and other aids, 
the book covers scores of production 
methods: die-casting, hot-forming, 
bending, press-working, cold-head- 
ing, thread-rolling, metal spinning, 
flame cutting, welding, cleaning, 
buffing, and many more. 


Reviews of Available Motion Pictures 


AUTOMATING ELECTRICALLY 


A new, two-part industrial film 
program has been announced by the 
General Electric Co., Schenectady, 
N. Y. Elements of the program, 
“Automating Electrically,” are a 
thirty-minute color motion picture 
and a forty-four-page manual. “Auto- 
mation and Mr. Halstead” is the 
second movie on the subject of auto- 
mation produced in connection with 
the company’s “More Power to 
America” program. The first such 
film was released early in 1956 under 
the title “This Is Automation.” 

Building flexibility into automated 
processes by exploiting recent ad- 
vances in the electrical field is a 
major point made in the first-men- 
tioned film and the manual. Recent 
electrical developments in ten func- 
tional areas—power converting, 
power actuating, sensing, data pre- 
senting, regulating, data converting, 
data storing, programming, comput- 
ing, communicating—are outlined in 
the manual, “The Impact of Electri- 
cal Progress on Your Automation 
Planning.” Examples of automation 
demonstrating growing capabilities 
of electrical equipment and systems 
include descriptions of a new, pro- 
gram-controlled milling machine 
which achieves profitable automation 
on runs of only two identical pieces. 


PropucTion BAND-SAwW MACHINING 


“Tooling the Band Saw for Pro- 
duction” is the title of a color motion 
picture brought out by the DoALL 
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Co., Des Plaines, Ill., that describes 
the versatility of the band saw in the 
accurate removal of metal. It shows 
a new concept to the machining of 
parts requiring shaping, slotting, 
splitting, or facing. Slotting of hy- 
draulic pump rotors with the aid of 
a simple indexing fixture for moder- 
ate production is shown, as well as 
elaborate fixtures for automatic oper- 
ation. 

Another film recently announced 
by DoALL, entitled “A Production 
Cut-Off Band Saw,” features the 
companys 24-inch, heavy-duty 
Model 24 power saw. The movie 
shows how cost-reducing methods 
are applied to basic cut-off opera- 
tions by using a 2-inch wide, high- 
speed steel saw band to cut large 
billets, rails, bars, and structurals. 
The machine is shown cutting vari- 
ous alloys, and cutting rates and 
other pertinent data are given. In 16- 
millimeter sound and color, the film 
has a running time of approximately 
ten minutes. Both of these motion 
pictures are available on free loan 
from the DoALL Co., Des Plaines, 
Ill. 


BROACHING FUNDAMENTALS 


Designed for viewing by engi- 
neers, a 16-millimeter color-sound 
film just released by the Lapointe 
Machine Tool Co. is said to be the 
first to illustrate the fundamentals of 
modern broaching. It runs for thirty 
minutes. This motion picture starts 
out by showing the operation of 


simple, basic broaching machines 
and continues on to the most intri- 
cate, fully automatic high-production 
machines. Close-up views of tools 
and fixtures make it easy for the 
viewer to understand the simplicity 
of the process. 

The film is available without 
charge, with or without a Lapointe 
engineer to answer questions after 
the showing, to companies and or- 
ganizations. Inquiries should be ad- 
dressed to the Director of Educa- 
tional Program, Lapointe Machine 
Tool Co., Hudson, Mass. 


HypRAuLic OILs 


A twenty-five-minute, sound and 
color motion picture recently re- 
leased by the Texas Co. illustrates 
the discovery and industrial appli- 
cations of hydraulic laws, and 
demonstrates the part premium oils 
play in hydraulics today. In the film, 
the essential idea of Pascal’s Laws 
is depicted with a glass model of a 
basic power system. The characteris- 
tics and important properties of pre- 
mium hydraulic oils and their effec- 
tiveness are also discussed. How the 
performance obtained from premium 
hydraulic oils depends on a few 
simple precautions is explained in 
the closing minutes of the movie. 
Requests for this film, entitled “Hy- 
draulic Oils,” should be addressed to 
the Texas Co., 135 E. 42nd St., New 
York 17, N. Y. 


Increased Use of Titanium 
Allows for Aircraft 
Fasteners 


Fasteners made of titanium alloy 
are now being used in the aircraft 
industry at an estimated rate of 
twenty million yearly. Heavier steel 
fasteners are being replaced as the 
result of a study made by Northrop 
Aircraft, Inc., Hawthorne, Calif., 
for the Air Materiel Command. The 
twenty-million estimate is a sub- 
stantial increase over the one mil- 
lion titanium and_titanium-alloy 
fasteners that were being used in the 
industry when the study was started 
in 1955. 

Evaluation of the use of titanium 
alloys in screws, bolts, and rivets, 
indicates a fastener weight reduc- 
tion of approximately 35 per cent 
per aircraft. In addition, better heat- 
and corrosion-resistant properties, 
and a better strength-to-weight ratio 
for the fasteners, are obtained. 


Nobody can cut steel 


better than you can! 


Any cutting job 


is easier 


when you 
P rely on 
V-R carbides 


Engineered by production men 
to solve production problems 


It’s the carbide that cuts . . . and solving cutting problems becomes a 
simple matter of engineering the V-R carbide for the job. V-R 
Production Engineers have worked with thousands of cutting problems 
and developed carbides for maximum cutting efficiency in 

practically any application. 


Put this fund of cutting know-how to work solving your problems. 
Just give us the details on the operations performed, 
material specs, speeds and feeds desired, dimensional 


COMPLETE LINE OF rr, desired surface finish _ all other pertinent 

CARBIDE, CERAMIC data — it’s dollars to doughnuts we've already 

AND TANTUNG, CAST engineered the V-R carbide for the job. V-R Engineers 
ALLOY CUTTING TOOLS. will work with you to fit the right carbide to the job 


and reduce cutting costs. Send for new Catalog VR-58 
for complete details 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


812 Market. Street Waukegan, Illinois 
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edly. This precaution is particu- 


larly applicable to carbide ream- 


ers. In order to maintain size and 
finish, they must not only be re- 


sharpened at the proper time, but 


it must be done correctly. The 
following suggestions by the Na- 
tional Twist Drill & Tool Co., 


Rochester, Mich., will be found of 


value in carbide-reamer mainte- 
nance. 

Resharpen chamfers 
the corners are noticeably dull, 
and particularly before any meas- 
urable wear occurs on the pe- 
riphery of the reamer. Before 
resharpening, make sure the cen- 
ters in the reamer are in good 
condition. Lap these centers, if 
necessary. Mount the reamer on 
centers in the sharpening ma- 
chine and make sure that the 
machine centers are in good con- 
dition too. Check the diamond 
wheel to make sure it runs true 
and without wobble. Use a cylin- 
drical wheel rather than a cup- 
wheel. A 6-inch diameter wheel 


Boring-Bar Holder 
Daniel Love, Manager 
Elbee Mfg. Co., Worcester, Mass. 


A boring-bar holder which we 
made in our shop and have been 
several 


using successfully for 


years is shown in the accompany- 


before 


Boring-bar holder with vertical adjustment. 


230—MACHINERY, October, 1958 


Sharpening and Maintenance of Carbide Reamers 


The importance and economy 
of resharpening metal-cutting 
tools before they are excessively 
dulled has been stressed repeat- 


with narrow face (1/16 to 1/8 
inch) and 220 grit is generally sat- 
isfactory. 

Set the tooth rest at the proper 
distance below the center to pro- 
duce the desired relief on the 
chamfer. The amount of primary 
relief should vary with the di- 
ameter of the reamer, and should 
be approximately as follows: 


Reamer Primary Secondary 
Diameter, Relief, Relief, 

Inches Degrees Degrees 
1/4 20 40 
3/8 15 30 
1/2 12 25 
3/4 10 20 
1 8 16 
11/2and 6 12 
larger 


A chamfer angle of 45 degrees 
is satisfactory for the majority of 
reamers. The width of chamfer 
will vary from around 0.015 inch 
for a small diameter reamer to 
3/32 inch or more on one of a 
large diameter. In all cases, the 
chamfer must be deeper than the 
amount of stock to be removed. If 
the reamer shows signs of rough- 


ness or pick-up on the periphery, 
it should be reconditioned by lap- 
ping. A bronze bushing about 3/4 
inch long with a 1/16-inch wall 
thickness, and with its bore ma- 
chined to fit the reamer, is split 
obliquely and used for the lap. A 
lapping compound consisting of 
No. 4 or No. 5 diamond powder 
and olive oil is recommended. 
The reamer should be mounted in 
a suitable speed lathe and ro- 
tated backwards when lapping. 

If the cutting edges on the 
periphery of the reamer begin to 
round over from dulling, they can 
often be reconditioned by grind- 
ing the faces of the carbide tips. 
This should be done with a 20- 
degree, concave-face cup-wheel 
of about 220-grain size. Start 
grinding with the wheel touching 
first at the bottom of the tip, so 
that the minimum stock necessary 
is removed at the cutting edges. 
Special types of chamfers, leads, 
and other modifications for par- 
ticular applications or materials 
are sometimes used to advantage 
on carbide reamers, but these will 
necessarily vary from one job to 
another. 


ing illustration. It consists of a 
cast block and eccentrically bored 
sleeve. The block and sleeve are 
slotted to permit a firm clamping 
grip to be obtained on the boring- 
bar by tightening the nuts on the 
two bolts which secure the holder 
to the tool-block. 


The sleeve is bored 5/16 inch off 
center to permit a rise and fall 
adjustment of 5/8 inch for the 
boring-bar by simply rotating the 
split sleeve. The boring-bar re- 
mains parallel with the lathe bed 
and in alignment with the longi- 
tudinal travel movement of the 
carriage throughout the 5/8-inch 
range of vertical or rise and fall 
adjustment. This is an important 
feature when boring small holes. 

By simply turning the bar over 
and reversing the tool bit, the bar 
can be used for turning work of 
any diameter up to the full ca- 
pacity of the lathe. This permits 
turning work that is too large to 
swing over the saddle. 


* * * 


Scientists at Westinghouse have 
recently discovered a class of ma- 
terials which can convert the heat 
of a burning fuel, or other high- 
temperature source of heat, di- 
rectly into electricity. 
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In Revacycle Method each blade of cutter is 
longer than its predecessor; there is no depth- 
wise feed of cutter itself. One rotation of the 
cutter completes each tooth from the solid. 


Fastest way yet to cut 
straight bevel vears 


If you're looking for a faster, fully auto- 
matic way to cut straight bevel gears 
and pinions with conjugate surfaces and 
localized tooth bearings, consider the 
Gleason No. 109 Straight Bevel Reva- 
cycle® Machine. 

You rough, semifinish, and finish a 
gear from the solid blank with a single 
rotation of the Revacycle cutter. 

Now both 21” and 25” diameter 
cutters can be used on the No. 109 
Revacycle Machine. The 25” cutter cuts 
gears to a maximum depth of 0.600”. 


The 21” cutter will cut to a maximum 
of 0.400”. 

A new, completely automatic mecha- 
nism loads and unloads each gear. You 
can feed this loader manually or with a 
conventional belt conveyer. 

The No. 109 Machine handles a wide 
range of automotive and farm machin- 
ery gears: up to 10” diameter, 5:1 ratio, 
114” face width. 

Send for our bulletin for information 
on both the machine and the Revacycle 


Method. 


GLEASON WORKS 


= Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


Storage unit and flight conveyer can be fed 

manually or with belt conveyer. Even with 

manual operation, one operator can handle a 
machines 


battery o, 


4 
q 
= 


To find headings 


easily, for capital letters at top of each page to denote location. 


Grove, 


ABRASIVES, Disc 


Pittsburgh 8, Pa. 


ABRASIVE CLOTH, Paper and Belt 
Crane Packing Co., 6400 Oakton St., Morton 


Delta Power lool Div., 400 N. Lexington Ave.. 


Gardner Machine Co., Beloit, Wis. 
Norton Co., 1 New Bond St., Worcester, Mass. 


ABRASIVES, Polishing, Tumbling, Etc. 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill 


SINCE 1885 


WAREHOUSES e FABRICATORS e MANUFACTURERS 


THIS LOW-INVESTMENT SAW 


CUTS Mefak FAST! 


Long Cuts —Short Cuts — Cut Offs 
Quick! Clean! Accurate!... 


Here’s high-speed production cutting 
with clean square edges to amazing 
tolerances. You can drastically reduce 
or eliminate machining edges and other 
finishing steps that waste your precious 
metal and time. Regardless of the type 
or size of metal you are cutting, there 
is a Ty-Sa-Man Saw to fit your needs. 
Cut-off saws for 10” to 48” cuts... 
long-cut saws for 4’ to 60’ cuts. 


Write For Free Catalog 


y-Sa-Man TY-SA-MAN MACHINE CO., INC. 


1093 White Ave., Knoxville, Tenn. 
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Norton Co., 1 New Bond St., Worcester 6 
Mass. 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie 
Penna. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
Clea Pneumatic Tool Co., New York 17, 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, Portable, 
Pneumatic—Drills, Portable, Pneu- 
matic, Etc. 


ALLOY STEELS 

Allegheny Ludlum Steel CoP. Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Ryerson Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

U. S. Steel Corp., Carnegie-Illinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

— Lovejoy & Co., Inc., Cambridge, 
ass. 


ALLOYS, Bearing 


Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 
Carpenter Steel Co., 105 W. Bern St., Reading, 
n 


enna. 
Mueller Brass Co., Port Huron, Mich. 


ALLOYS, Non-ferrous—See Brass, Cop- 
per, Zinc and Stellite 


ALUMINUM and Aluminum Products 


Mueller Brass Co., Port Huron, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson & Son, Jos. T., 16th & Rockwell Sts., 
Chicago 8, 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 
a Enorg. Co., 750 So. 13th St., Newark 3, 
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THROUGH 


POSITIONING 
WITH 5 SECOND ACCURACY! 
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Rotary table positioning with 5 second accuracy? Amazing! And 
when you recall that there are 1,296,000 seconds in any circle, 5 
second accuracy is indeed amazing, but true . . . with ROTAB tilt- 
able rotary tables. For by incorporating optical measuring systems 
into ROTAB design, full 360° radial positioning, 90° angular set- 
tings are easily achieved with this fine degree of precision . . . and 
repeat settings within one second of arc are standard procedure! 


Microscopic accuracy is just one unique ROTAB feature. In addition, 
motor powered rotating and tilting, easy-to-use portable controls, 
horizontal loading vastly improve efficiency . . . to a point, in fact, 
where 50% savings in set-up time alone are not unusual. You can 
use ROTAB, moreover, for inspection and quality control operations 
or for tool room machining. In a nutshell, ROTAB gives you precision 
positioning, cost-cutting efficiency and a wide range of application 
versatility. Ask about ROTAB today! 


FREE! New ROTAB catalog includes illustrations, detailed information on complete ROTAB 
line, from 12” to 84” faceplate sizes. A copy is yours for the asking . . . write today. 


RODUCTS Corsoration 


6771 E. McNICHOLS ROAD «+ DETROIT 12, MICHIGAN 


THESE MICROSCOPES... 


ARBOR PRESSES—See Presses Arbor 


Brown & Sharpe Mfg. Co., Providence, R 

Cleveland Twist Drill Co., 1242 E. “sth “St., 
Cleveland, Ohio 

Jacobs Mfg. Co. West Hartford, Conn. 

Kearney & Trecker Corp., 67 84 W. National, 

oganspor c nc., Logansport, Ind. 

Senders von Co., 3950 Chester Ave., Cleve- 
an 

Supreme Products, Inc., 2222 S. Calumet Ave., 

Wesson 220 Woodward Heights Bivd., 
‘mide 


ARC WELDERS—See 


Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 
In nee -Rand Co., 11 Broadway, New York 4, 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


AUTOMATION EQUIPMENT 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BABBITT 


Ryerson, Jose Inc., 16th & 


BACTERICIDES 
Lilly, Eli and Co., Indianapolis 6, Ind. 


BALANCING EQUIPMENT 
Coss Corp. 405 Lexington Ave., New York 17, 
Machine Co. (Static and 


E. Washington Ave., Madison 10, 
Orban Inc., 42 Exchange Place, 


~ © N. J. 
Sun Tool Co., 2531 11th St., 
Rockford, Ill. 


BALLS 
Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


io 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 


Bunting Crone & Bronze Co., 715 Spencer, 
Toledo 

Mueller bauer t Co., Port Huron, Mich. 

Ryerson, Joseph T. & Son, Inc., 16th & 
Rockwell Sts, Chicago 8, Ill. 


BAR STOCK AND SHAFTING, Steel 
Co., 701 East Third St., 
eth 

Boston year Works, 14 Hayward St., Quincy 

Cuneta “Stee! Co., 105 W. Bern St., Reading, 

erson, 
"Rockwell Sts., Chicago 8, Ili, 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Sogrums, Inc., 3634 Euclid Ave., Cleveland, 
10 
Fafnir Bearing Co., New Britain, Conn. 


im: 


i Day by day, more in-plant records prove the production 
—— possibilities of the new No. 00 and No. 2 Brown & Sharpe 
kes stock to 14" diam. 7 Automatic Screw Machines. 
Spindle speed range 7200 to 34 
“33% higher production. . . 
Turns any length to 1 
‘4 _ with optional equipment, to 14%” One manufacturer boosted production from 257 to 342 pieces 


- . ; per hour. The 33% gain includes a reduction in drilling time 
x oat sage low speeds, if of 15%, using the improved deep drilling arrangement. 


“Save up to 92% in production time” 


Another manufacturer, by eliminating secondary operations 
necessary with old machines, saves up to 92% in produc- 
tion time, and meets the highest standards for surface quality. 


“tolerances held to .0005” — rejects to 1%” 


From every aspect — accuracy, efficiency, economy — the 
new Automatics are delivering the advantages Brown & 
Sharpe designed into them. 


Figure the comparable savings you can make in your opera- 
tions with the extra speed, precision, adaptability — the easier 
setups and extended tool life. You’ll see why so many buyers 


: i say, “They pay for themselves in record time.”” For complete 
— in ses tails, write: R 


: : details, write: Brown & Sharpe Mfg. Co., Providence 1, R. I. 
Take stock to 94” dia. | 114” dia| > 

PROGRESS IN PRECISION FOR 125 YEARS 

Spindie speed 5050 3500 2450 


1 17 


MILLING, GRINDING, AND SCREW MACHINES * MACHINE TOOL ACCESSORIES 
PRECISION TOOLS * HYDRAULIC PRODUCTS * CUTTERS 


For more data on any products advertised this issue use card, page 193 MACHINERY, October, 1958—235 
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PLAN PRODUCTION of 


PARTS LIKE THESE and MANY OTHERS 
for speed, convenience and economy 


on GOSS & DeLEEUW 
AUTOMATIC CHUCKERS 


The “ONE-TWO-THREE” 7-Spindle TOOL 
ROTATING CHUCKING MACHINE 


can complete in one operation as many as 
three ends of valve bodies, plumbing fittings, 
etc. eliminating secondary operations. 


4-SPINDLE TOOL ROTATING CHUCKING 
MACHINES 


available in three sizes, combine various 
turning, boring, facing, threading, multiple 
drilling and tapping operations on a wide 
range of single-ended parts. 


Send samples of your work for 
time estimates. Ask for illustrated 
literature. 


Goss and pe LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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BEARINGS, Ball 


Ball & Roller Bearing Co., bu 
Inc., 3634 Euclid 15, 


Boston Gear Works, 3200 Main St., Norti, 


Quincy, Mass. 
Fafnir Bearin Co., New Britain, Conn. 
Bearing Co., Ann Arbor, Mict:. 


Hoover Ball 
Japan Bearing Export Co., ‘Ltd., Tokyo, Japan 


Marlin- 402 Chandler Bidg., 
Jamestown, 

Ball , 30th & Hunting Park 
Ave., Philadelp a. 


Norma- Corp., 


Stamford, 
onn. 


BEARINGS, Bronze and Special Alloy 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

nares Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 


BEARINGS, Needle 
Beason, Inc., 3634 Euclid Ave., Cleveland 15, 
io 


BEARINGS, Oilless 
a. Inc., 3634 Euclid Ave., Cleveland 15, 


Bunting ven & Bronze Co., 715 Spencer, 
Toledo Oh 0 
Ryerson, hone Inc., 16th & 


& Son 
Rockwell Sts, 8, 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbur 


, Conn. 
a Inc., 3634 Euclid Ave., 


leveland 15, 
Ohio 
Marlin-Rockwell 


Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 
ene Hoffmann Bearings Corp., Stamford, 
onn. 


Rollway are Co., Inc., 541 Seymour St.. 
Syracuse, 
Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 

Ball & Roller Bearin 

Bunting Brass & 
Toledo, Ohio 

Fafnir Bearing Co., New Britain, Conn. 

Marlin-Rockwell Corp. 402 Chandler Bidg., 
Jamestown, 


Ball Bearing Nicetown, Philadelphia, 
Stamford, 


Conn. 
5 Spencer, 


Co., 
ronze Co., { 


Norme-Hoffmann Bearings 


onn, 
Rollway Bearing Co., Inc., Syracuse, N. Y. 
earing Co., Canton, Ohio 


Corp., 


Timken Roller 


BELT SANDERS—See 


Grinding Ma 
chines, Abrasive Belt 


BENCH CENTERS 


Brown & Shar 


Mfg. Co., Providence, R. |. 
Delta Power 


ool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa. 
Mch, Tool Co., 2531—IIth St., 


Sundstran 
Rockford, 


BENDERS, Bar, Tube, Channel, etc. 
Greenlee Bros. & Co., 2136—1I2th St., Rock- 


ford, Ill. 
Wallace Supplies Log: Co., 1310 W. Diversey 
Parkway, Chica 4, ill. 


4 
@ 
ry: » 
3 = = . 
| 


Bearings, Inc. 
repaired, serviced and returned 
this high speed spindle in just 48 hours! 


—And we can give you this kind of service when you need 
it! This is a spindle on a router operating at 10,000 R.P.M. 
Its super-precision bearings were failing and the spindle 
would no longer perform satisfactorily. 


Our customer is located in Mansfield, Ohio, and at 10 a.m. 
on a Sunday the spindle was placed on a bus headed for 
Cleveland. The Bearings, Inc. Spindle Repair Department in 
Cleveland met the bus and work began immediately to bring 
this spindle back to its original accuracy and operating 


Providing bearing service BEARINGS, INC. 


efficiency. The customer received the completely overhauled 


spindle the following Tuesday, Repair and transportation 
time — less than 48 hours! 


Bearings, Inc. complete Spindle Repair Department is 
another service we offer our customers and all high speed 
grinding and precision spindles repaired by us will be re- 
turned to you, not in weeks but in hours—A service time 
you won't find equalled anywhere! Write or call our 


branch nearest YOU. 


in the North OHO: Akron Canton Cincinnati Cleveland « Columbus Dayton Elyria* Hamilton® Lima Lockland * Mansfield Toledo * Youngstown Zanesville 
INDIANA: Ft. Wayne Indianapolis Muncie * Terre Haute» PENNSYLVANIA: Erie Johnstown Philadelphia Pittsburgh * York 


and 


WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheeling NEW JERSEY: Camden 
NEW YORK: Buffclo, Balanrol Corp.» MARYLAND: Baltimore» DELAWARE: Wilmington 


DIXIE BEARINGS, INC 
e 


FLORIDA: Jacksonville» GEORGIA: Atlonia® KENTUCKY: Louisville» LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville » TENNESSEE: Chattanooga * Kingsport * Knoxville * Nashville 
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BENDERS, Plate, Etc. 


Cincinnati Shaper Co., P. O. Box 111, Cincinnati 
11, Ohio 
Niagara Mch. & vee Wks., 637 Northland 
ve., Buffalo 11 7. 
Wallace Supplies Mtg. C Ce. 1310 W. Diversey 
Parkway, Chicago 4, 


BENDING MACHINES, Hydraulic 


Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa 

Bethlehem Steel Co., Bethlehem, Pa. 

ouree Forge Co., 490 Broadway, Buffalo, 


eS Engrg. Co., Chambersburg, Pa. 
Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Hannifin Corp., 501 Wolf Rd., Des Plaines, - 
Hydraulic Press Mfg. Co., Mount Gilead, Ohi 
Lom Y Erie Engrg. Corp., Kenmore Sta., Buffalo, 


Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, 

Verson Allstee! Press Co., 93rd St. & S. Ken- 

wood A 

Wallace Supplies M Co W. Diversey 
Parkway, Chicago 


BENDING MACHINES, Pipe 
arta Forge Co., 490 Broadway, Buffalo, 


Waliace Supplies mfg. Co., 1310 W. Diversey 
Parkway, Chica 4 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 

Niagara Mch. & 637 Northland 
Ave., Buffalo 11, 

Wallace hp. 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


are your 
bending 
methods 
up to 
date? 


SEE HOW OTHER SUCCESSFUL FIRMS ARE DOING IT 


You will see how other people use ram—rotary—roll benders 
in their plants. 36-pg. book written in layman’s language .. . 
with in-plant pictures. Also letters from successful users. 


Write today for your free copy 


30¢ postage. 


Looking for answered 7 
Youll find them here. 
1958 Edition of “‘A MANUAL OF PROCESSES” 


Cutting and bending. 200 pages — 148 illustrations. 
Answers thousands of troublesome shop questions. 
$3.00 plus 30¢ mailing cost. Send cash and save 


ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1310 W. Diversey 
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Chicago 14, Illinois 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
a tg Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 
Orban, Kurt Co + ag 42 Exchange Place, 
Jersey City 2, N.J 


BOLTS, NUTS AND SCREWS 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 
n 


onn. 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Northwestern Tools, Inc., 115 Hollier Ave., 
Dayton 3, Ohio 

Orban, Kurt So, Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Russell Burdsail & Ward Bolt & Nut Co., 

Port Chester, N. Y. 


BOOKS, Technical 
es” Press, 93 Worth St., New York 13, 


BORING BARS 
Tool Co., 5200 W. Armstrong 
Bullard Co., <9 ¢ Canfield Ave., Bridgeport 6, 


onn. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich. 

Kennametal Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Electric 
$3" Roosevelt Park Annex, Detroit 

ic 

Universal Engineering Co., Frankenmuth 2, 
Mich. 

Wesner & 5701 Carnegie Ave., Cleve- 
an io 

Wesson Co., 120 Woodward Heights Blvd., 

Detroit 20, Mich. 


BORING HEADS 


American 1232 Penn Ave, 
Pittsburgh 22, 

— 1000 Post Ave., Toledo 

Bridgeport Machines, Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Bryant Chucking Grinder Co., Clinton St., 

"tome field, Vt. 

Davis Sorina Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div. 2720 W. Mile 
Road, Royal Oak, Mich. 

Heald Machine Co., 19 New Bond St., Worces- 
ter 6, Mass. 

Mu.nmert-Dixon Co., Hanover, Pa. 

Standard Electrical ‘Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 

— Engineering Co., Frankenmuth 2, 

ich. 

Wesson Co., 1220 Woodward Heights Blvd., 

Ferndale, Mich. 


BORING MACHINES 
Baker — Inc., 1000 Post Ave., Toledo 


Baldwin. Corp., Lima Hamilton 
Hamilton, Ohi 
Bullard Co., Bridgeport 
Consolidated "365 Blossom Rd., 
Rochester 10, N. 
Conn 408 Ave., New York 17, 


Cross Co., 3250 Bellevue, Detroit 7, Mich 

Davis & Th ee Co., 4460 N. 24th St., 
Milwaukee 10, W 

— Machine Co Fair St., Royal Oak, 


Corp., 1200 Oakman Bivd., Detroit 

Mich 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool an Fond du Lac, Wis. 

Gray Co., G. 3611 Woodburn ‘Ave., Cin- 
cinnati- Ons. 

ent Co., 10 New Bond St., Worces- 
er 

Jones & Lamson Co., ingfield, Vt. 


Kaukauna Machine & Found dry Giddings 
& Lewis Machine Tool Co. aukauna, Wis. 


Lamb, F Jose h Co. 5663 E. Nine Mile Rd., 
Detroit 34, 
Moline Tool Co., 


Heated to 1650°F. in... 


Just Seco 


A leading automobile manufacturer uses TOCCO 
Induction Heating for the tough, precision job of 
hardening camshafts. Material is high alloy cast 
iron. Minimum hardness obtained is 57 Rockwell 
C. Heating time is just 10 seconds per shaft. Pro- 
duction is 360 camshafts per hour. Take a look 
at these advantages: 


1. TOCCO's localized heating means a minimum of 
distortion—far less than if the entire shaft were 
heated by other methods. 


2. Obviously, the power cost is less than if the entire 
camshaft were heated. 

3. TOCCO's automated process, with precise control, 
permits far less inspection than conventional 
methods—far fewer rejects. 


4. TOCCO is cleaner and cooler, provides much 
better working conditions. 
Even though you don’t manufacture camshafts, 
look to TOCCO for your tough metal-heating 
jobs. Hardening, annealing, brazing, soldering, 
melting, heating for forging or forming—all can 


be done better, faster and at lower cost with 
modern, automatic TOCCO Induction Heating. 


Mail Coupon Today— NEW FREE Bulletin 
The Ohio Crankshaft Co. + Dept. M-10, Cleveland 5, Ohio 
Please send copy of ‘Typical Results of TOCCO Induction Hardening and Heat Treating.” 
Name 
Position 


Address 


fal 


Zone___ State 
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Product Directory 


National Automatic Tool Co., 
N. Sts., Richmond, Ind. 

New Britain Mch. Co., New 
Mch. Div., New Britain, Conn. 

Olofsson Corp., Lansing, Mich. 

Orban, an". Co, Inc., 42 Exchange Place, Jer- 


Inc., S. 7th and 
Britain-Gridley 


shathiela AY, Box 893, 1, Ohio. 
Wales-Strippit Co., Akron, 


BORING MILLS, Horizontal 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa 

Bullard Co., Bridgeport 6, Conn 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohi 

Consolidated Mch. Div., 565 ‘Bicesom Rd., 
Rochester 10, 

Cosa Corp., 405 | Ave., New York 17, 


N 
DeVlieg Machine Co., 


Front St. 


Fair Royal Oak. 


ich. 
Espen-Lucas Machine Works, 


and 
Girard Ave., Philadelphia, Pa 


G & L and Hypro Div., ie & Lewis Ma- 
Toes o., Fond du Lac, Wis. 
Gray, G Co., 3611 Woodburn Ave., Cin- 


cinnati Ohio. 

Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Eleveland 8, Ohio. 

New Britain Mch. Co., New Britain, Conn. 


BORING MILLS, Vertical 


American . 1232 Penn Ave., 
Pittsburgh 22, 

Baldwin-Lima- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohi 

Bullard Co., 286° Canfield Ave., Bridgeport 6, 
on 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10 

Cons corp, 405 Lexington Ave., New York 17, 


G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool to. Fond du Lac, Wis. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool Div., American Steel 
Foundries, 1150 Tennessee Ave., Cincinnati 
29, Ohio. 

New Britain Mch. Co., New Britain, Conn. 


NeW 


GR EAVES * 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it's needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greoves is ‘The 
MOST Mill for the LEAST 
Money.” 


Write for detailed literature! 


FAY & EGAN COMPANY 
2500 Eastern Avenve, Cincinnati 2, Ohio 


A. 
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more 
power at 
the cutter! 


UNIVERSAL 


MODELS 


. Wide range of speed/feed combinations 


for any type material, any type job. 


Heavy, internally ribbed column casting 


and heavy duty rectangular overarm for 
maximum rigidity. 


~ Large, heavy-duty knee, saddle and table 


provide accuracy for all types of milling. 


~ New 7” HP spindle drive motor, with 


separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengag tomatically 
when not in use. 


New rapid traverse lever within operating 
control area. 


Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter. 


BORING TOOLS 
American Schiess 1232 Penn Ave., 
22, 


Apex Tool & Cutter Co., Wee Shelton, Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstrong 


ve., i. 
Bullard Co 6 Canfield Ave., Bridgeport 6, 
Tool Div., Giddings & Lewis 
oo! Co., Fond du Lac, Wis 
DeViieg Microbore Div. W. Fourteen Mile 
Road, Royal Oak, Mich. 
1300" ‘Oakman Blvd., Detroit 


Corp., 
Meteliurgical Products Dept. of Genera! Elec- 
Box 237, Roosevelt Park Annex, 


Whitney “Co. 


onn, 
Davis Borin 
Machine 


Inc., West Hartford, 

nn. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., Woodward Heights Blvd., 
Ferndale, Mich. 


BRAKES, Press and Bending 
Creat Shaper Co., P. O. Box 111, Cincinnati 
hio 


i 

Cleveland Crane & Enorg. Co., wicigitte, Ohio. 

Ferracute Machine Co ridgeport, 

Lodge & Shipley Co., Hamilton 1 

Niagara Mch. & Tool we Northiend 
Ave., Buffalo 11, N. 

Verson Allsteel Press ae 93rd St. and S. 
Kenwood Ave., Chicago, 


BRASS 
femetiqn Brass Co., 25 Broadway, New York, 
Mueller Brass Co., Port Huron 35, Mich 


Revere Copper & Brass, Inc., 230 Park ‘Ave., 7 
New York, N. Y. 


BROACHES 
American Broach & Mch. Co., 


Ann Arbor, 
Mich. 
Ex- -O Corp., 1200 Oakman Bivd., Detroit 


3 
Metallurgical Products Dept. of General Elec- 
‘ Roosevelt Park Annex, 


Ave., Detroit 2, Mich 
Orban burt inc. 42 Exchange Place, Jer- 


ty 2 
“Meh. Tool Co., 2531—11th St., 
Rockford, Ill. 
16 Arch St., Green- 


Tap & Die Co., 
ield, 

1220 Woodward Heights Blvd., 

Ferndale, Mich. 


Mass. 
Wesson Co., 


BROACHING MACHINE, Internal 


oe Broach & Mch. Co., Ann Arbor, 
Mich. 
Orban, Kurt go. Inc., 42 Exchange Place, 


Jersey City 2 N. J. 
Sundstrand Mch. Tool Co., 2531—1Ith St., 


Rockford, III. 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINE, Surface 


American Broach & Mch. Co., Ann Arbor, Mich. 
Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio 


Foote-Burt Co., 73000 St. Clair Ave., Cleve- ae 
land 8, Ohio. 

Orban, Kurt oo, Inc., 42 Exchange Place, 
Jersey City 2 a 

Sundstrand Tool Co., 2531—IIth St., 
Rockford, Ill. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., “Port Huron 35, Mich. 


= 
GREAVES 


MEET THE NEWEST H-P-Ms 
THE NEW Veuotile H-P-m 


MANUAL-BASIC SYSTEM AUTOMATIC-without index table 
Equipped with a spool-type, 4-way This system is equipped with a compound 
valve, designed specifically for press valve with manual controls that provides 


automatic auto-cycling. It incorporates 

pressure reversal, stroke length reversal 
and inching control. Various manual or t 
electrical controls are optional. 


use, the manual press can be actuated 
by either dual levers, single lever, foot 
pedal or electrical control. 


MANUAL-SERVO SYSTEM AUTOMATIC-with index table 


A 4-way servo valve is provided which This system is similar to the one above, 
incorporates an integral feed-back 
mechanism and a differential circuit 
which equalizes ram closing and re- 
turn speeds. Controlled by either single Various manual or electrical controls are 5 
lever or foot pedal. optional. 


but has the added feature of provision for / 
driving and interlocking the index table. 


The outstanding features of these new H-P-M C-Presses rate them above any comparable 
presses now available. Their special design makes them ideal as high speed 
automated units or general purpose machines. Over 80 years of specialized experience 
and engineering in hydraulics have gone into their manufacture, 


The new H-P-M Index Table, shown above, has an extremely high indexing speed 

and load capacity, plus many new features. Designed for use with the new C-Presses, 
this combination may also be the solution to your cost-cutting problems. Get all the facts today on 
this remarkable new line from your H-P-M engineer. He is as near to you as your telephone. 


THE HYDRAULIC PRESS MFG. COMPANY 


A DIVISION OF KOEHRING COMPANY e MOUNT GILEAD, OHIO, U.S. A. 
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Product Directory 


PERMANENT 
CERAMIC MAGNET CHUCKS 


> 


> 


FOR GRINDING 


THE BEST 
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> 1%" poles hold small and large work. 


p> All-steel top holds precision tolerances. 


> Steel top means longer top plate life. 


FOR MILLING 


Concentrated magnetic force for increased power. 


Automatic cutter demagnetization minimizes chip- 
adherence problem. 


Reduces costly loading time. 


Stress-free holding leaves more surfaces accessible 
for machining. 


WALKER 


The new ultra-permanent ceramic magnets have 
three times the coercive force of metal magnets. 


S.WALKER COMPANY, INC. 


WORCESTER 6, MASSACHUSETTS, U.S.A. 
The Original Designers and Builders of Magnetic Chucks 


om (sizes 610, 612, 618, 824, 
1015, 1224) 


BRUSHES, Industrial, Tampico, Wire 
Wheel, Etc. 

Delta 400 N. Lexington Ave., 
Pittsbur 


Osborn “5401 Hamilton Ave., Cleve- 
land, Ohio 


BUFFERS 

Deita Power ‘a Div., 400 Lexington Ave., 
Pittsburgh 8, 

lectricai Tool Co., 2488-90 River 

, Cincinnati, Ohio. 


BULLDOZERS, Metalforming 
“> Steel Foundry & Machine Co., Birds- 
Oro, 

Elmes Eng. Div., American Steel foundries, 
1150 Tennessee Ave., ae 29, Ohio. 
Erie nay Co., 1253 W. 12th St., Erie, 

enn 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Lake Erie Machinery yr. 470 Woodward 
Ave., Buffalo 17, N. 


BURNISHING MACHINES 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 


Lamb, F. Joseph fo., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. ~~ 


BURRING MACHINES—See 
Machines 


Deburring 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 


Ex-~ -O 1200 Oakman Blvd., Detroit 

ich 

Metal Corbides Comp. 6001 Southern Bivd., 
Youngstown 

Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Ce., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 


Bogrings, Inc., 3634 Euclid Ave., Cleveland 15, 
Bunting Brass & Bronze Co., 715 Spencer, 


Tol Ohio. 
waheoreat Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Tools, Machinists’ Small 

ools 


CALIPER, Vernier 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., Des 


Scherr, George nln 200 Lafayette St., 
New York 


Starrett, The L. sy co, Athol, Mass. 


CAM CUTTING MACHINES 


Cincinnati et and Grinding Mchs., Inc., 
Cincinnati 9 


Cosa be Corp. 405 Lexington Ave., New York 17, 

Gian. Kurt Co., Inc., 42 Exchange Place, Jer- 

Pratt & Whitney’ Co., Inc., West Hartford, 

Russell Holbrook & Henderson, Inc., 292 Madi- 
New York 1 


Tool 2531—1 1th St., 
Rockford, 


B-C 

| 


NO 


. 


Swid 


ROTARY FILES American. 
and Burrs SWISS PATTERN 
Top Sellers for power driven Files 
filing in tool and die shops, 
pattern shops, aircraft and 
automotive plants, machine 
shops, foundries. 


Top Sellers for precision work 
in the finish filing of dies or 
delicate instruments or parts. 


"Red VIXEN® 
AMERICAN PATTERN Milled Curved-Tooth Files 
Files and Rasps Top Sellers for fast, smooth 
Top Sellers for general purpose work on lead, babbitt, zinc, 
machine shop filing; saw sharp- aluminum, bronze, plastics, cast 
ening; and for use on wood, iron and steels. 
leather and soft metals. 


The Files that bring 
Smiles of Satisfaction 


REMEMBER . . . You can now get All 4 Types of Files from Simonds! 


Can your SAW AND STEEL CO. | 
FITCHBURG, MASS 


Factory Branches in Boston, Chicago, Shreveport, La., San Francisco and Portland, Oregon 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Steel Mill, Lockport, N. Y. 
Heller Too! Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 


of “‘Red Tang’’ Files | 
: 


Product Directory 


Don’t replace TROUBLE: 
with TROUBLE 


Replace witha 


GRAYMILLS 


COOLANT PUMP 


NO BELTS..NO SEALS 

or PACKING 
NO ALIGNMENT or 
PRIMING PROBLEMS, 


Get yearsof dependable, 
smooth, quiet perform- — 
ance, with a undant 
volume, at less cost 
and practically no 
maintenance, 


Graymills Pumps 
| are stocked by 
“Industrial Distrib- 


Superflo PUMPS ONLY 
Easily mounted in Machine 
Tool Sumps, 50 standard 
models, can be used with 
liquids bearing abrasives. 
Centrifugals for high, vol- 
ume, Gear Pumps for high 


pressures. Interchangeable. 


or complete SYSTEMS 


with standard tanks 
from 2 gal. to 38 gal. 
capacity, 1/25 to 2 
H.P. Standard and 
JIC Models. 


SEND FOR 
CATALOG 
36 


GRAYMILLS 
CORPORATION 


N. LINCOLN AVE. 
CHICAGO 13, ILLINOIS 
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MACHIN 


American oy Corp., 1232 Penn Ave., Pitts- 
burgh 22, 

Baird Machine ~Co., 1700 Stratford Ave., Strat- 
ford, Conn. 


Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAM oe AND GRINDING 


CAMS 


Brown & Sharpe Mfg. Se Providence, R. |}. 
Eisler Engrg. €o., Inc., Os. 13th, Newark 3, 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

DoAll Co., Des 

Linde Co., 30 E. 42nd St., New York 17, N. Y 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box es? Roosevelt Park Annex, 
Detroit 32. Mich 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 0 Woodward Heights Blvd., 
Ferndale, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


Bethlehem Stee! Co., 701 East Third St., 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

Pittsburgh Brass ‘Mfg. Co., 3199 Penn Ave., 
Pittsburgh 1, Penna. 

Vascoloy-Ramet Corp., Waukegan, II. 


Beth- 


CASTINGS—Gray Iron, Malleable 


Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


io. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Sundstrand Tool Co., 2531 St., 
Rockford, 


CASTINGS, Steel, Stainless, etc. 
ee heny Ludium Steel Corp., Pittsburgh, Pa. 
Beth lehern. Steel Co., 701 East Third St., Beth- 


m, Pa. 
Bidders Steel Fdry. & Mch. Co., Birdsboro, Pa. 


CEMENT, Abrasive Disc 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 


CENTER-DRILLING MACHINES 

Inc., 1000 Post Ave., Toledo 

Hortlosd. Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Seneca Falls Mch. Co., Seneca Falls, N 


Sundstrand Mch, Tool Co., 2531 Nth’ st., 
Rockford, 


CENTER PUNCHES—Scee 
Small Tools 


Machinists’ 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 
Inc., 3634 Euclid Ave., 


io 
Houston Grinding & Mfg. Co., 
Texas 


Cleveland 15, 
Inc., Houston 8, 


Meta! Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 


a Works, 14 Hayward St., 


Quincy 
71 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 


Co., 1700 Stratford Ave., Strat- 
ord 


Con 
Bullard Co. "86 Canfield Ave., Bridgeport 6, 
onn 


Cone Automatic Mch. Co., Inc., Windsor, Vt. 
Cross Co., 3250 Believue Ave., Detroit 7, Mich. 
Goss & DeLeeuw Mch. Co., Kensington, Conn. 
National Acme Co., 170 £. 131st Cleve- 
land, Ohio. 
New Britain’ Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 
Olofsson Corp., 2729 Lyons Ave., 


Mich. 
wy & Whitney Co., Inc., West Hartford, 


onn 
Warner & sueeey, 5701 Carnegie Ave., Cleve- 
land 3, 


Lansing, 


CHUCKING MACHINES, Single-Spindle 
Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Gisholt 
Madison 10, 
Jones & Mch, Co., field, Vt. 


1245 E. Washington Ave., 


Co., 170'E. 131st St., Cleve- 

ian 

Potter and Johnston Co., 1027 Newport Ave., 
Pawtucket, 

Russell Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New Yor' 


Seneca Falls Mch. Co., Seneca Falls, N. Y 


Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford, Ill. 

Warner & es Co., 5701 Carnegie Ave., 
Cleveland 83 


CHUCKS, Air Operated 
aa Chuck Co., Windsor Ave., Hartford 


2, Con 

Gisholt Machine o-. 1245 E. Washington Ave., 
Madison 10, 

Logansport Hae id Co., Inc., 810 Center Ave., 
ogansport, Ind. 

Schrader’s Son, to 470 Vanderbilt Avenue. 
Brooklyn, N.Y 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cleveland Automatic Satine Co., 4932 Beech 
St., Cincinnati 12, 

Cushmon Chuck Co., 800 Windsor St., Hart- 
ford 2, Conn. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 


Gisholt Mch. 1245 E. Washington Ave., 
Madison 10, 

Gorton Mch. bm Geo., 1321 Racine St., 
Racine, 


1420 College Ave., Elmira, 
Jacobs Mfg. Co., West Con 


Wis. 
Hardinge Bros., Inc., 


Kearney & Trecker Corp., 6784 W  Nattencl, 
Milwaukee 14, Wis. 
National Acme Co., ‘170 E. 131st St., Cleve- 
land 8, Ohio. 
New Mch. Co., y Britain-Gridley 
Mc New Britain, Con . 
Tool Co., 3950 ‘Chester Ave., Cleve- 


14, Ohio. 
Universal Engrg. Co., Frankenmuth 2, Mich. 
Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 
- +: Inc., 24000 Lakeland Bivd., Cléveland 


| 
“ — 
: 
: 
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GUARANTEED 


..-the most 
precise chuck 
ever produced 


Made by Supreme 
in Chicago, U.S.A., for 
the most exacting 
production line and 
toolroom use. 


® Exclusive tool steel jaws 

® Precision-quality ball bearings 

© Unsurpassed gripping power 
Unmatched accuracy 


2 
® Trouble-free keyless action 


Controlled uniform materials 


” 


Available now: 2” capacity in Tapers 


#2,6,33... %” capacity in *6 Taper 


® Available soon... Y%” and %” 
capacities 


Supreme Industrial Distributors 


stock them to serve you. 


a 2222 S. Calumet, Chicago 16 


5) A DIV. OF A*S*R PRODUCTS CORP, 


| 


can 
help you 
cut costs 


GZ CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. . » because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


GZp CAN LOWER YOUR PRODUCTION COSTS 


. . . by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Fool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 


ESTABLISHED 1906 


Designers and manufacturers of JIGS ¢ FIXTURES ¢ SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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CHUCKS, Combination Universal-inde- 
pendent 
Buck Toot ste 2015 Schippers Lane, Kalama- 


zoo, 
Cushion Co., 806 Windsor St., Hart 
‘ord onn 
Gisholt Mch. Co., Madison 10, W 
Kearney & Trecker W. Nations, 
Milwaukee 14 
131st St., 


National Acme = ‘170 E. Cleve- 
95 Edgewood Ave., New 


land 8, Ohio 
Skinner Chuck: Co., 
Britain, Conn, 


CHUCKS, Compensating 
Buck bes Co., 2015 Schippers Lane, Kalama- 


zoo, Mich. 
Cushman Chuck Co., 806 Windsor St., Hart- 
Inc., Loganéport, Ind. 


ford 2, Conn 

Logansport Mch. Co., 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

CHUCKS, Drill, Key Type 


Delta Power Div., 400 Lexington Ave., 
Pittsburgn 8, 
Jacobs Mfg. Ne West Hartford, Conn. 


CHUCKS, Drill, Keyless 


Delta Power a Div., 400 Lexington Ave.. 
Pittsburgh 8, P. 
Ettco Tool Co., tne.. 594 Johnson Ave., Brook- 


yn 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Full Floating 


Errington Mechanical Laborato 
Ave., Stapleton, Staten Isiand” 

Gisholt’ Mch. Co. ., Madison 10, 

Scully- & Co., 1903 Rockwell! St., 


Universal 
Mich. 


Chicago 


Engineering Co., Frankenmuth 2, 


CHUCKS, Gear 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Supreme Products, Inc., 2222 S. Calumet Ave., 
Chicago 16, Ill. 


CHUCKS, Independent 


Buck vest Co., 2015 Schippers Lane, Kalama- 
zoo, Mic’ 

Cughmon Chuck Co., 806 Windsor St., Hart- 
or 

Gisholt Mch. Co., Madison 10, 

Skinner Chuck Co., 95 “Ave., New 
Britain, Conn. 


CHUCKS, Lathes, etc. 


Bullard Co., Brewster St., Bridgeport 2 
Chuck Co., 806 Windsor St., 


Gisholt Mch. Co., Madison 10, Wis. 
Horton Chuck, Windsor Locks, Conn. 
Jacobs Mfg. Co., West Hartford, Conn. 
Jones & Lamson Mch Co., Z ringfield, Vt. 
, George Ine., 200 Lafayette St., 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

South Bend Lathe ge Inc., 425 E. Madison 
St., South Bend, 

Warner & Swasey =. 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


Conn. 
Hartford 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Sundstrand Mch. Tool Co., 2531—lI Ith St., 
Rockford, Ill. 

Walker, O. S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 


Buck Tool 2015 Schippers Lane, Kalama- 
zoo, 

Cushmar Chu ‘Chuck Co., 806 Windsor St., Hart- 
ord 2, 

Gisholt Mch. . Co. Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., ‘95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Jacobs Mfg. Co., West Hartford 10, Conn. 

ngineering Co., Frankenmuth 2, 
i 


vs 


ai 


Robert L. Clark, Works Manager, Ryan Aeronauti- 
cal Co., San Diego, has supervised the production of 
hundreds of Ryan jet engine structures like the sen- 
sational Vertijet shown above. He says: 


“Carlton is the kind of radial drill you can count 
on for production hole drilling like the jet engine 


H-ring (below).” 


It will pay you to investigate Carlton radial drills 
for all your drilling and boring requirements, Un- 
limited choice of arm and column sizes and the most 
modern programming-preselect speed-feed control sys- 
tems. Write for descriptive bulletins. The Carlton 
Machine Tool Co., Cincinnati 25, Ohio. 


Carlton 3A Radial drills and reams 200 holes in 
the H-flange of this Ryan jet engine component, 


~ | ‘ 
in Radial Drills 


Product Directory 


CHUCKS, Ring Wheel 
Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 
Gygner Mch. Co., 414 E. Gardner St., Beloit, 
Ss. 


CHUCKS, Tapping 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Errington Mechanical paberatery, 24 Norwood 
Ave., Stapleton, Staten Island, N. Y. 

Jacobs Mfg. Co., West Hartford, Conn. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 


CHUCKS, Universal Three-Jaw 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Deita Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Gisholt Mch. Co., Madison 10, Wis. 

Kearney & Trecker Corp., 6784 W. National, 

jansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 26 Rector St., New 
Vou ¥. 


CLUTCHES 


Cleveland Punch & Shear Works, Co., 3917 
St. C.air Ave., Cleveiand 14, Ohio. 


Dynamatic Div. Eaton Mfg. Co., Kenosha, Wis. 


Minster Mch. Co., Minster. Ohio. 


COLD HEADING CONTOUR FOLLOWER—See Tracing 
Hassall, John, Inc., Westbury, L. I., N. Y. Attachments 
National Machinery Co., Tittin, Ohio 
CONTRACT WORK 


COLLETS—See Chucks, Collet 


Inc., 1000 Post Ave., Toledo 

io. 

COLLOIDAL GRAPHITE Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 
1o. 

2150 Washington Ave., Cleveland Automatic Machine Co., 4932 Beech 


St., Cincinnati 12, Ohio. 
Eisler Fnara. Co., 750 S$. 13th St., Newark 3, 
COMBINATION SQUARES—See Machin- Erie Foundry Co., 1253 W. 12th St., Erie, 
ists’ Small Tools Penna 


enna. 
Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Con 


Conn. 
COMPARATORS, Dial, Electronic and & Trecker Corp., 6784 W. National, 


Air Machinery Corp. 470 Woodward 
ve., Buffalo 17, N. Y. 
Cone. Gon 083, Dayton 1, Ohio. National Acme Co., 170 E. 131st St., Cleve- 
Starrett, L. S., Co., Athol, Mass. land, Ohio 


Van Keuren Co., Watertown, Mass. 


COMPARATORS, Optical CONTROLLERS 
Bausch & Lomb Optical Co., Rochester, N. Y. . 
DoAll Co., 54 Laurel Ave., Des Plaines, ill. Allen-Bradley Co., 1331 S. Ist St., Milwaukee, 


Eastman Kodak Co., Rochester, N. Y. 
Jones & Lamson Mch. Co., Poe Vt. 
Jools, Inc., 137 Varick New CONTROL SHAFTS—See Lead-screws & 


Scherr, George, Co., Inc., 200 Lafayette St., Splines, Ball Bearing 
New York 12, N. Y. 


CONVEYORS FOR DUST, CHIPS, ETC. 
— Cleaning—See Cleaners, Barnes, W. F. & John Co., Rockford, III. 
eta 


COPPER 
COMPOUNDS, Cutting, Grinding, Metal American Brass Co., 25 Broadway, New York, 
Drawing, etc.—See Cutting and Grind- N. Y. : Py 
ing Fluids Mueller Brass Co., Port Huron 35, Mich. 
9 Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


COMPRESSORS, Air 


Chicago Pneumatic Tool Co., New York 17, 


COUNTERBORES AND COUNTERSINKS ° 


% 4 Circular Tool Co., Inc., 765 Allens Ave., Provi- 
Ingersoll-Rand Co., 11 Broadway, New York dence 5, R. |. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Wilson, K. R., Inc., Arcade, N. Y. Cleveland, Ohio. 


THE LAMINATED SHIM CO., INC. 


Shim Headquarters since 1913 
3910 Union Street, Glenbrook, Conn. 


Our superiority in the production of Laminated Shims of LAMINUM, to 
the most exacting specifications, results in numerous and profitable ad- 
vantages. Manufacturers of aircraft, missiles and rockets, of motors and 
engines, of machine tools and similar precision-assembled equipment save 
time, cut costs and turn out better products with LAMINUM. Close-tolerance 
accuracy in fit and alignment is assured... with never a need for grinding, 
counting, stacking nor miking. Laminated Shims of LAMINUM simply 
p-e-e-l for adjustment, with no dirt between layers—ever! 


Brass Mild Stainless § Aluminum 


Please send, without obligation, detailed Steel Steel 
Engineering Data File on LAMINUM Shims £002” with with £003” 
that simply p-e-e-l for a perfect fit right at the job. =: rool laminations laminations Ke ' 
of .002” of .002” 
a or .003” or .003” 


ZONE STATE. 


| | 
ig: 
| | | 


Product Directory 


Cc 


orp., 30 E. 


land 2, Ohi 


land 


field, Mass. 


COUNTERS 


COUPLINGS 


71, 


Falls, N. Y 


Mitts & Merrill, 


National Tool 


Ohio. 
Threadwell Tap & Die Co., 


O., Gear Mfg. Co., 
‘chicas 
aaa Brass Co., Port Huron, 
Schrader’s 


DoAll Co., Des Plaines, Ill. 


1200 Oakman Bivd., Detroit 


e Haynes MScilite Div., Union Carbide & Carbon 
42nd St., New York, N. Y. 
11200 Madison Ave., Cleve- 
——— Twist Drill & Tool Co., 
Standard Tool Co., 3950 Chester Ave., Cleve- 
16 Arch St., Green- 


Wesson co. “1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


Starrett, The L. S., Co., Athol, Mass. 


Cites Steel Foundry & Machine Co., Birds- 
ro, Pa. 
Sear Works, 14 Hayward St., 


1140 W. Monroe 


Mic 
470 Vonserbilt Ave., 


CRANES, Electric Traveling 


Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
rd Niles Crane & Hoist Corp., Montou: 


CUTTERS, Keyseating 
Brothers Inc., 
Ohio. 


Co., Des Plaines, II! 
} 1009 So. Water St., Saginaw, 


ich. 
National Twist Drill & Ti. Co., Rochester, 
Mich, 


1000 Post Ave., Toledo 


Rochester, 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., Shelton, Conn. 
Barber-Colman Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. Co., ees, R. 

Cleveland Twist Drill Co., 1242 E. “5th St., 
C.eveland, Ohio. 

DoAll Co., Des Plaines, III. 

Ex-Cell- a Corp., 1200 Oakman Bivd., Detroit 

Gorton, ‘George, Mch. Co., 1321 Racine St., 
Racine, is. 

Kearney & 6784 W. National, 
Milwaukee 14, 

Metallurgical Products Dept. of General Elec- 
tric Co. oo 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

National Tool om 11200 Madison Ave., Cleve- 
land 2, Ohio 

National ‘Twist Drill Co., Rochester, Mich. 

Standard Tool Co. , 3950 Chester Ave., Cleve- 
land 14, Ohio. 

Tomkins-Johnson Co., Jackson, Mich. 

Vascoloy-Ramet Corp., Waukegan, 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 


io. 
Cincinnati Milling and Grinding Mchs., Inc., 


DoAll Co., Des Plaines, III. 
Products, Inc., 26 Rector St., New 


York 6, N. 
Shell ‘Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 


A. Oil Co. Ltd., 2727 S. Troy St., 
Chicago 23, III. 
Sun Oil Co., 1608 Walnut St., Philadelphia, 


Pa. 
Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 

Bardons & Oliver — 1133 West Ninth St., 
Cleveland 13, 

Brown & Sharpe we ‘Se: Providence, R. |. 

Cleveland Automatic Machine Co., 4932 Beech 


CUTTING-OFF SAWS, Abrasive Wheel 

Deita Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

DoAIll Co., om Plaines, tll. 

a Co. New Bond St., Worcester 6, 


Wallace Supplies Mfg. Co., 1310 W. Diver 
Parkway, Chicago itd 


CUTTING TOOLS—See Tool Material 


CYLINDERS, Air 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 
Barnes, John S., Corp., 301 S. Water St., 


Rockford, 
Brooklyn 38, Cincinnati 9, Ohio Chicago Pneumatic Tool Co., New York 17, 
Walker S., Rockdale St., Worces- oil Co., 70 Pine St., New York, NOY. 
ter, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Logansport eS Co. ‘Inc., Logansport, Ind. 
Oilgear Co., 1569 W. ierce we Milwaukee, 


Wis 
Inc., 32, Mich. 
Wilson, K. R., Inc., Arcade, N. 


DEBURRING MACHINES 


Co., 1700 Stratford Ave., Strat- 

or 

Delta 400 N. Lexington Ave., 
Pittsburgh 8 

Orban, Kurt Sg “Inc., 42 Exchange Place, 
Jersey City 2, 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land 14, Ohio. 


St., Cincinnati 12, Ohi 
Cone’ Automatic Mch. Co, ” Windsor, Vr. 
Mocern Machine Tool Co., Jackson, Mich. 


SPECIAL 

WASHERS 
G tees § iority H 

eee Guarantees Superiority here 


CLAMPS 


Sheffield Corp., Box 893, Dayton Ohio. 
Wallace Supplies Mfg. io. 310 W: Diversey 
Parkway, Chicago 14, 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BRACKETS SPECIAL 
LOCK WASHERS 


TAB 
WASHERS 


ELECTRONIC 
CHASSIS 


COPPER AND 
ME METALLIC 


Actually, our famous Shims of LAMINUM are perfect precision 
STAMPINGS. Consequently, we have perfected our own special equip- 
ment and tooling, our own skills and techniques, unknown to ordinary 
stampings producers. Result: the unique ability to quickly produce 
precision STAMPINGS...in any contour, in any size...in any quantity 
“one to a million’”’...at the lowest possible unit cost. We have 3 exclu- 
sive Methods—pick the one that fits you best... 


A 8 les 


FoR FOR FOR COST OF TOOL AND LasoOR r 
1 A FEW SHORT PRODUCTION 7 
at Experimental —we use our low- —we use our é Ag 


THE LAMINATED SHIM CO., INC. 


cost, SHORT RUN 
TOOLING METHOD. 
Our low cost 
tooling and sim- 
ple dies, plus 
special presses, 
go to work to 
produce some- 


PRODUCTION RUN 
METHOD. Here is 
where our pro- 7 
duction tooling 14 
applies to great 

advantage, and 
when dies are 


—we use our 
MACHINE CUT 
METHOD. No dies 
needed. Our spe- 
cial equipment, 
plus our unique 
li 
just a few.’’ The chart tells 
i the story...top 
ities at very 
bo ws costs stay low. quality stamp- 
ings at lowest 
possible unit cost. 


ANY ONE OF THESE 3 METHODS WILL PRODUCE 
AIRCRAFT-QUALITY STAMPINGS TO YOUR OWN RIGID STANDARDS 


—on most Bid Lists 
8910 Union Street, Glenbrook, Conn. 


I Please send, without obligation, your 12-page 
I booklet “Service in Stampings” which shows 
j how to save time and cut costs. 

| 


NAME_ 


COMPANY... 


STREET____ 


CITY. ZONE. STATE. 


7 ‘ea 
| 
LOED 
OM 
ASSEMBLIES 
Un, =— 
if 
Clamps Co, SPECIALIST 2 
or Pilot Stage 
5 
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MULTI-SPINDLE 
ADJUSTABLE HEAD 


for 
DRILLING 
TAPPING 
REAMING 


Bolt circles up to 23” 
dia. allow virtually 
limitless inner hole 


patterns. 


Here’s an adjustable, multi-spindle head packed with 
features never before combined in a single tool. Zagar’s 
famous, soundly engineered gearless drill head principle 
is applied to adjustable spindle drilling. There are NO uni- 
versal joints, NO flexible shafts, NO bulky gear clusters. 


The head is ready to use on any standard drill press for 
any machinable material. No auxiliary parts are needed. 
Spindle arms can be removed and replaced in minutes. 
Hole patterns can be changed as easily as spindles and 
at little cost. 


Before you drill another hole, contact a Zagar representa- 


tive. and— 
Write for Data Sheets 93-M-10. 


ZAGAR, INCORPORATED 
23888 LAKELAND BLVD., 


ZL. CLEVELAND 23, OHIO 
TOOLS FOR INDUSTRY and SPECIAL MACHINERY 
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CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., Shelton, Conn. 
Co., 1360 Rock Rockford, 


Brown & Sharpe Mfg. Co., Providence, R 

Cleveland Twist 1242 E. 

DoA Plaines, 

1200 Oakman Bivd., Detroit 

Gorton, George, Mch. Co., 1321 
Racine, 

Kearney & Trecker Oe 6784 W. National, 
Milwaukee 14, 

Metallurgica! Piomesks Dept. of General Elec- 
tric Co., Box ef Roosevelt Park Annex, 
Detroit 32, Mich 

National Twist grill Co., Rochester, Mich. 

Standard Tool Co., 3956 Chester Ave., Cleve- 


land 14 Ohio. 

Tomkins-Johnson Co., Jackson, et 

Vascoloy- Corp. Waukegan, 

Wesson Co., 12 Woodward Heights Bivd., 
Ferndale, Mice 


Racine St., 


CUTTING AND GRINDING FLUIDS 


Cincinnati Products Div., Cincinnati 
Milling Mche. Co., Cincinnati 9, Ohio 

Cities ye Oil Co., /U Pine St., New York, 
N. 


DoAll Des Plaines, III. 

Oakite Products, Inc., 26 Rector St., New 
York 6, N. Y. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Sinclair were Co., 600 "Fifth Ave., New 
York, 

Stuart, ‘D. = Co. Ltd., 2727 S. Troy St., 
Chicago 55, 

Texas Co., is" fe. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 


Bardons & Oliver, one, 1133 West Ninth St., 
Cleveland 13, io 
Brown & Sharpe Mfg. Providence, 
Automatic Machine Co., 
, Cincinnati 12, Ohio. 
ne Automatic Mch. Co., Windsor, Vt. 
Modern Machine Tool Co., Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 
Delta Power 7 Div., 400 N. Lexington Ave., 


Pittsburgh, 

DoAll Co., Des 

Norton Co., New Bond St., Worcester 6, 
Mass. 


Wallace Supplies ate Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


CUTTING TOOLS—See Too! Material 
CYLINDERS, Air 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., 
Rockford, Ill. 
Pneumatic Tool Co., 


301 S. Water St., 
New York 17, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Logansport Machine Co., Inc., Logansport, Ind. 


Oilgear Co., 1569 W. Pierce St., Milwaukee, 
is. 
Vickers, Inc., Detroit 32, Mich. 
Wilson, K. R., Inc., Arcade, N. Y. . 


DEBURRING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Orban, Kurt Co., “Inc., 


42 Exchange Place, 
Jersey City 2, N. J 


© 

Cc 


EAD and SHOULDERS 
OVER OTHER POWER 


the BAUSH "S$" Type 
mechanical Leadscrew un 


gives you more ! |! 


OTHER MONEY SAVING FEATURES 


Less down time — with easy economical maintenance 
by shop mechanics 
Longer life of motors, gears, spindles, and guide 
bushings 
wage) Positive, steady tool feed 
No surge or tool breakage in break-thru 


Interchangeability of units 
No costly hydraulic fluids 
No time-killing hydraulic leaks 


Operator starts work immediately — no waiting 
for warm-ups 


MACHINE TOOL CO. 


For more dota on any products advertised this issue use card, page 193 MACHINERY, October, 1958—251 
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Cupem tafe, Co Co., 5401 Hamilton Ave., Cleve- 
ana 14 

Sheffield Smeg ‘Box 893 3, Dayton , Ohio. 
Wallace Supplies Mtg. C \y' Diversey 
Parkway, Chicago 14, til. 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
Lufkin Rule Co., Saginaw, Mich. 


DIE CASTINGS—-See Casting, Die 


DIE CASTING MACHINES 

Cleveland Automatic eaate Co., 4932 Beech 
St., Cincinnati 12, Ohi 

Hydraulic Press Mfg. Co, “Mount Gilead, Ohio 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago, Ill. 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio a 
Minster Mch. Co., Minster, Ohio 
Verson Allsteel Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, ih. 


DIE INSERTS, Carbide 


Allegheny Ludium Steel Corp., h, Pa. 
Metallurgical Products Dept. of Genera Elec- 
tf Roosevelt Park Annex, 


Vascoloy-Ramet Corp. Waukegan, Ill. 


MARKINGS BONDED 
TO BASIC METAL 


DIE SETS AND DIEMAKERS’ SUPPLIES 

FINAL CHROME PLATING W. Co, 1975 W., Canton 
Producto Mch. Co. 


ELECTROPLATING 
985 Housatonic Ave., 


1, Con 
Th U. ont Inc. 255 North 18th St., Am- 
is 1s Sles-Strippit Co. 


Wales Strippit Akron, N. Y. 


the rule that lasts... 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


won't rust, chip or peel 


The cutaway drawing shows why the Lufkin Chrome Clad® 
gives you longer wear, greater use than ordinary tape rules. DIE STOCKS—See Stocks and Dies 

Corrosive agents rub right off a Chrome Clad. The glare- 
resistant, hard metallic finish doesn’t scuff away as does enamel. 
The big, easy-to-read numbers stay put. 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 


rahi On, Shaper Co., P. O. Box 111, Cincinnati 


Always buy from your distributor 


- Wks., 637 Northland 
Tr 16th & Rock 
yerson os. ockwell 
THE UFKI RULE COMPANY 
TAPES + RULES + PRECISION TOOLS Vasceloy-Ramet > ere 
SAGINAW. MICH. MIDOLETOWN, + BARRE. ONT Verson Allstee! Press 93rd St., S. Ken- 
wood Ave., Chicago, | 
Wales-Strippit Corp., 


Tonawanda, N. Y 
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2 
Metallurgical Products Dept of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
Moore Special Tool Co., Inc., 740 Union Ave., 


Machine Tools And 
Power Transmission Equipment 
STYLE GU — A packaged sealing 
unit containing both rotating and 
stationary seal faces enclosed in 
metal housing. Stock sizes for 
250 through 4.000. 


A Complete line 


GITs SHAFT SEALS 
For Every Application 


These modern, mechan 
y ical, face-type seals are carried in stock 
to save you time and money. Write for detailed data. e i‘ 


1858 South Kilbourn Avenue + Chicago 23, Illinois 


3 Heavy Machine Tools | Specialists tn Lubricating Devi 
Shaft ng Devices And 
STYLE DPC-—A high-speed, Seals For Almost Half-A-Century 
earbon-faced seal, for more compact 
installation in heavy industrial | ; 
machinery. Stock sizes for 
‘2950 through 4.000. 
STYLE SGU—A factory-assembled 
all-budget 


unit-type seal for the sm 
user. Stock sizes for shafts 250 
through 1.000. 


h 1, 


Aircraft Engines And Accessories 
— Absolute minimal space 
ee al and axial) under extreme _ 

9 ons of temperature, pressure and 
surface speed. Features pres- 

when fluid pressure i 
Pp internally or externall Stock 
sizes for shafts .250 through 4 000 


3 parts EX — Rugged 
/ STYLE malts .250 through Stock 


Product Directory 


Getting Know You 


popular song, but the fact of the matter is dt ine more I know 
about your business and your fastener requirements, the better 
I can serve you on your requirements, quality and type. My expe- 
rience can be mighty valuable to you with this fast-growing line. 
I’m your Blue Devil Socket Screw Distributor.” 


‘Dori socnet screw PRODUCTS 


Actual cross-section diagram shows how cold forming of Blue 
Devil Socket head insures 


paired fiber continuity. 


SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS 


§ SAFETY SOCKET SCREW COMPANY 


ts 6513 North Avondale Avenue 
Chicago 31, 


Warehouses at: 
Chicago, Los Angeles, San Francisco, Detroit, 
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DIES, Lettering and Embossing 
Wales-Strippit Corp., North Tonawanda, N. Y. 


DIES, Self-opening Threading 
Consolidated Mch. Tool Div., 565 Blossom Rd., 
ochester 10, N 
Jones & Lamson Mch. Co., Vt. 
Landis Mch. Co., Waynesboro, 
‘Co., 170 E St., Cleve- 
land, Ohio 


~— Thread Cutting—See Stocks and 
ies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 
170 E. 131st St., Cleve- 
an 


Pratt & Whitney Co., Inc., West Hartford, 


Con 

Reed Rolled jg Die Co., P. O. Box 350, 
Worcester 1, 

Sheffield Corp., = “393, Dayton 1, Ohio 


DISINTEGRATORS 


Cincinnati ow: & and Grinding Mchs., Inc., 
Cincinnati 9 


4 Corp. 405 Lexington Ave., New York 17, 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—Sce 


Indexing and 
Spacing Equipment 


DOWEL PINS 
— Mfg. Co., 133 Sheldon St., Hartford 2, 


onn. 

DoAll Co., Des Plaines, III. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, N. J. 


DRAWING COMPOUNDS 
Oakite Products, Inc., 26 Rector St., New 
York 6, N. Y. 
Stuart, D. A. Oil Co. Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, Grinding Wheel 


DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

— Tool Co., 834 S. 9th St., Hamilton, 

Metal Carbides Corp., Youngstown, Ohio 

Prac vets ent of Gererg!l Elec- 
tric Co., Box 237, + = ll Park Annex, 
Detroit 32, Mich. 

Moore Special Too! Co., Inc., 724 Union Ave., 
Conn. 

Norton Co., 1 New Bond St., Worcester, Mass. 

Pratt & Whitney Co., Inc., West Hartford, 


onn 

Scherr, Georoe, Co., 200 Lafayette St., 
New York 12, N. 

— Corp., 721 “Springfield St., Dayton 1, 

Standard Tool ‘ie 3950 Chester Ave., Cleve- 
land 14, Ohi 


DRIFT KEYS 
DoAll Co., Des Plaines, III. 


DRILL HEADS, Multiple Spindle 


Atlas ares Co., 20108 N. Pitcher, Kalamazoo, 
icn. 

Baker snaggai Inc., 1000 Post Ave., Toledo 
io 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine’ Tool Co., 15° Wason Ave., 

Snringfie!'d, Mass. 
— Forge Co., 490 Broadway, Buffalo, 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Delta Power Tool Div., 460 N . Lexington Ave., 
Milwaukee 10 Wis 

Ettco Tool Inc., 594 Johnson Ave., Brook- 
lyn 37, N. 

Hartford es Machinery Co., 387 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14 Wic 

Lamb, F. et Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mic 


“Continued on page 256) 
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) ling bar stock to close tolerances in I.D. 
at the Hartford Special Machine Co. — 


"The Jacobs Rubber-Flex Collet is 
the best collet | have ever used” 


Mr. Shaler Rundberg drills steel bar on LeBlond Dual Drive 12” Lathe 
equipped with a Jacobs Model 91 Rubber-Flex Collet Chuck at head 
stock, and an Albrecht Model 130 J6 Keyless Drill Chuck at the tail 


stock. He often works with highly polished or finely ground parts. 
He says: 


“The Jacobs hand wheel type lathe chuck lets me chuck polished or 
ground parts for additional operations without marring. The Rubber- 
Flex Collet is the best collet I’ve ever used.” 


You hold your work with the tightest, most accurate grip ever devised 
when you hold with the Jacobs Rubber-Flex Collet. Ask your industrial 
supply distributor for Bulletin 57-CC on the Model 96 Key Type Collet 


Chuck shown here and for Bulletin 57-LC on the Model 91 Hand Wheel 
Collet Chuck. 


Albrecht Keyless Chuck 

and Jacobs Rubber-Flex acobs and your industrial sup- 

Collet Lathe Chuck team ply distributor are ready to 

up on center drilling job. deliver the chucks you need and 
the service you deserve. First 
in chucks . . . first in service. 


CHUCKS 


The Jacobs Manufacturing Company, West Hartford, Connecticut 


For more data on any products advertised this issue use card, page 193 
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check the press—check 


the Clearing Torc-Pac 22 O.B.I. 


What do you want in a 22 ton O.B.1.? 

Dependability, quiet operation, rigidity, accuracy, a trou- 
ble-free transmission and drive? 

All these features and more have been incorporated into 
Clearing’s new Torc-Pac 22 ton O.B.I. 

The Torc-Pac 22 is compact, readily portable, complete 
with all necessary controls—ready to operate when you re- 
ceive it. And it has a high performance, wet 
disc air-friction clutch and brake all wrapped 
up in a sealed-in-oil drive. Read more about it 
on the next page. 


Why not find out more about this low priced press today. 
Write Clearing and ask for Sales Bulletin No. 19.84. 


Also available in 32 & 45 ton capacities 


PRESSES 


the way to mass production 


CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, INC. &@ 
6499 W. 65th Street—Chicago 38, Illinois / Hamilton Division, Hamilton, Ohio ® 
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as Gifford Co., Box 989, Worcester 1, 


ass. 
Nationai Automatic Tool Co., Richmond, Ind. 


~ Corp., 1076 N. Plum 
Lancaster, 
United States Drill” Head Co., 616 Burns, Cin- 


cinnati, Ohio 
Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Delta Power Tool Div., Rockwell Mfg. Co., 

Pittsburgh, Pa. 
Hartford pecial Machinery Co, 287 Home- 
stead Ave., Hartford 12, Con 


Kingsbury Mch. Tool Corp., ceone, N. H. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Snow Manufacturing Co., Bellwood, Illinois 


DRILL SLEEVES AND EXTENSION 
HOLDERS 


Cleveiand Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Ill. 

National Automatic Tool Co., Richmond, Ind. 

oe Twist Drill & Tool Co., Rochester, 
Mich. 


1242 E. 49th St., 


DRILLING ATTACHMENTS, 
Spindle—See Drill Heads, 
Spindle, and Vises, Machine 


Multiple 
Multiple 


DRILLING AND BORING UNITS, Self- 


contained 
Baker Brothers Inc., 1000 Post Ave., Toledo 


, Ohio 

Barnes, W. F. & John Co,, Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Machine Tool Co., 839 Green St., Ann 
rdor 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 

Harttord Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co. Kaukauna, Wis. 

Kearney & Trecker CoD.. 6784 W. National, 


. Joseph Co., 
Detroit 34, Mich 
Leland-Giftord Co., 

Mass. 
National 


5663 E. Nine Mile Rd., 
Box 989, Worcester 1, 


Automatic Tool Co., S. 7th and 

N. Sts., Richmond, Ind. 

Russell Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. 

Sheffield Corp. Box 893, Dayton 1, Ohio 

Townsend, PM Co. Elmwood, Con 

inc. "24000 ‘akeland Bivd., 


DRILLING MACHINES, Automatic 
Baker brothers Inc., 1000 Post Ave., Toledo 


Barnes Dri £0. 814 Chestnut, Rockford, III. 

Barnes, W John Rockford, 

Baush alien Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Cross Co., F Bellevue, Detroit 7, Mich 

Davis & Thompson Co., 4460 N. 124th a. 
Wis. 

Edlund Mchry. Co. Div. Cortland, N. Y. 

Ettco Tool Co. Inc., 594 Johnson Ave., Brook- 


lyn 37, N. 

Hartford Reosint Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Cor., 6784 W. National, 
Milwaukee 14, 

Kingsbury Mch. ‘Took Corp., Keene, N. H. 

Lamb, F. —— Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Box 989, Worcester 1, 

Le Maire Tool & Mfg. Co., Dearbom, Mich. 

Moline Too! Co., Moli ine, 

National Automatic Tool Co., 
N. Sts., Richmond, Ind. 

Olofsson Corp., Lansing, Mic 

Russell, Holbrook & Heriderson, Inc., 292 Madi- 
son Ave., New York -: 

Snow Manufacturing Bellwood, 

Wales-Strippit Corp., Akron, 

Zoger. 24000 Bivd., Cleveland 


Inc., S. 7th and 


DRILLING MACHINES, Bench 
Atlos Press Co., 20108 N. Pitcher, Kalamazoo, 


Mich. 
— Forge Co., 490 Broadway, Buffalo, 


Delta Cover Tool Div., 400 N. Lexington Ave. be 
Pittsburgh, Pa. 

Edlund tachinary Co. Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 
cinnati 23, Ohio 


1638 Blue Rock, Cin- 


$\ 395 
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Hegeition Tool Co., 834 S. 9th St., Hamilton, 


io 
Special Co., 287 Home- 
Ave., Hartford, Con 
Leland Gifford Co., Box 989, “Worcester, Mass. 


DRILLING MACHINES, Deep Hole 

Inc., 1000 Post Ave., Toledo 

baat ‘Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Corp., 1200 Oakmon Blivd., Detroit 

Hartford Special Machinery Co., 287 Home- 


stead Ave., Hartford, Conn. 
Leland-Gifford Co., Box 989, Worcester 1, 


Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N. St., Richmond, Ind. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Wales-Strippit Corp., Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 
Baker man Inc., 1000 Post Ave., Toledo 


Barnes Dail Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

— Bickford Div., Oakley, Cincinnati, 
hio 

Consolidated Mch. Tool Corp., Rochester, N. 

Davis & ere Co., 4460 124th St., ail: 
waukee 10 

Delta Power rool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland, 


hio 
Fosdick Mch. bad Co., 1638 Blue Rock, Cin- 
cinnati 23, 
Greenlee Bros. y Co., 136 12th St., Rock- 


for 
Hamilton Tool Co., 834 So. 9th St., Hamil- 
od ton, Ohio 


Hartford Special Machinery | Co., 287 Home- 
stead Ave., Con 
5663. Nine Mile Rd., 


Leland-Gifford Co. BOX 989, Worcester, Mass. 
Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Moline Tool Co., Moline, Ill. 

National Automatic —= Co., Inc., S. 7th and 

N. Sts., Richmond, 
Snyder Tool & Engrg. =. 3400 E. Lafayette, 
troit 7, Mich 
Inc., 24000 Lakeland Bivd., Cleveland 


DRILLING MACHINES, Radial 

American Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio 

Carlton Mch. = co. °2961 Meeker St., Cin- 


cinnati 25, Ohi 
— Bickford Div., Oakley, Cincinnati, 
io 


Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Cosa Sere . 405 Lexington Ave., New York 


Foote- ry M, Co., 1300 St. Clair Ave., Cleve- 

and 

Fosdick Mch. Pena Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Ave., Hartford, Conn. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 

son Ave., New York 17, N. Y. 


DRILLING MACHINES, Sensitive 
Atlas Press Co., 20108 N. Pitcher, Kalamazoo, 


Behar Brothers Inc., 1000 Post Ave., Toledo 
Butfals Fores Co., 490 Broadway, Buffalo, 
Cincinnati Bickford Div., Oakley, Cincinnati, 
Cincinnati Lathe & Tool Co., 3207-3211 Disney 


St., Cincinnati 9, Ohio 
Cosa’ Corp., 405 Lenington Ave., New York 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 
Edlund Machinery Co. Div., Cortland, N. Y. 
Foote-Burt Co., 1300 St. Clair Ave., Cleve- 
land 8, Ohio 
Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohi 
— Tool Co., 834 S. 9th St., Hamilton, 
Leland-Gifford me Box 989, Worcester, Mass. 
Levin & Son, Inc., 3610 So. Broadway, 
Los Angeles, Calif 


on page 258) 


has the 
New Tore-Pac 


Press Drive 


WITH 
AIR FRICTION 
CLUTCH & BRAKE 


The Clearing Torc-Pac 22 has the unique press 
drive shown in cutaway above. The complete op- 
erating mechanism from main motor to slide is 
combined into a compact package separate from 
the press frame. This offers flexibility and ac- 
cessibility that will cut maintenance costs to the 
very minimum. The clutch in this remarkable 
press drive is a completely new wet disc design. 
‘You will find no other like it in the press industry. 
The friction discs are submerged in oil. Films of 
oil between the plates actually “pick up” or start 
the engagement. Result? The linings don’t wear the 
way conventional linings would. You never have 
to adjust the clutch. You can operate 

for years without replacing linings. 


More data on the Torc-Pac 22 with its unique clutch and brake 
and other features is yours for the asking. Write Clearing. 


Also available in 32 & 45 ton capacities 


the way to efficient mass production 


CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, INC. &@ 
6499 W. 65th Street—Chicago 38, Illinois / Hamilton Division, Hamilton, Ohio ® 
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Greater Profit and 

Operational Flexibility 
with a 

YODER SLITTER 


Even if you use less than 100 tons of 
varied strip sizes per month, it will 
pay you to investigate the savings that 
are possible through the operation of 
a Yoder slitter. Savings per ton increase 
rapidly as coil size and width of strands 
decrease ...so much, that under average 
operating conditions, a slitter will pay 
for itself in a few months. 


From a small stock of standard mill- 
width coils, a Yoder slitting line enables 
you to meet unexpected demands, or 
to supply “special” width slit strands 
in a matter of a few hours. This flexible 
operation increases plant efficiency, 
resulting in savings of time and money 
through simplified production planning 
and greatly reduced strip inventories, 


The Yoder line includes slitters of every 
size and capacity for coil or sheet stock. 
Send for the all-new, 1958 edition of 
the Yoder Slitter Book. It is a compre- 
hensive text on the mechanics and 
economics of slitter operations with 
time studies, cost analyses, and other 
valuable data. Write to: 


THE YODER COMPANY 


5504 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 


SLITTING 
LINES 
Visit Booth 2770, Metal Show, Oct. 27—31 
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TURING 


Nations Automatic Too! Co., Inc., S. 7th and 
St., Richmond, Ind. 

Co., Bellwood, Illinois 

Wales-Strippit Corp., Akron, ¥. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio 
Barnes, W. ohn Co., Rockford, Ill. 


FL. & J 
Buffalo Forge Co., 490 Broadway, Buffalo, 
Cingnatt Bickford Div., Oakley, Cincinnati, 
io 
Cosa Corp., 405 Lexington Ave., New York 


Ettco Too! ey. Inc., 594 Johnson Ave., Brook- 

y' 

Fosdick hah. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special 287 Home- 
stead Ave., 

LeMaire Tool & m, Mich. 

National pw Tool S. 7th and 

R 

e rg-Jacobson Co., 2135 Kishwau- 
kee St., Rockford, 

Snow Manufacturing Co., 
Wales-Strippit Corp., Akron, N 


DRILLS, Center 

Onto Herd Co., Inc., 765 Allens Ave., Provi- 

Cleveland ‘Twist Drill Co., 1242 E. 49th St. 
Cleveland, Ohio 

DoAll Co., Des Plaines, i. 

ae "Twist Drill & Tool Co., Rochester, 

Standard Ay - Co., 3950 Chester Ave., Cleve- 
land io 


Renate Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core 


Ace Drill Corp., Adrian, Mic 
Cleveland Twist Brill ‘Co. E. 49th St., 
14, Ohi 
Des Pisines, 
Exell” ‘Corp., 1200 Oakman Bivd., Detroit 


Metelturwical Products Dept. of General Elec- 
tric Co. Roosevelt Doman, 
— Twist Drill & TI. Co., Rochester, 


Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


Wesson Co., 1220 Woodw 
Ferndale, Mich. ‘ard Heights Bivd., 


DRILLS, Deep Hole, Gun 
Ace Drill Corp., Adrian, Mich 


National Twist Drill & Tl, Co., Rochester 
Mich, 


DRILLS, Oil Hole, Oil Tube 
Cleveland Twist Drill 

DoAll Co., Des Plaines, Wl. 


a Twist Drill & TI. Co., Rochester, 
ic 


DRILLS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 


DRILLS, Portable pneumatic 


Chicago Pneumatic Tool Co., New York 17, 
Ingersoll-Rand Co., 11 Broadway, New York 


DRILLS, Ratchet 


ee Bros. be Co., 5200 W. Armstrong 
hicago, 


Cleveland my brill Co., 1242 E. 49th St., 

reenfie ap ie Co Greenfield, M 
National Twist Drill & Co., Rochester, 


ich. 
Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DRILLS, Subland 
Ace Drill Corp., Adrian, Mich. 
Cleveland Twist Drill’ Co., 1242 49th St. 
Cleveland 14, Ohio 
DoAll Co., Des Plaines, Hi. 
— ‘Twist Drill & TI. Co., Rochester, 
ich. 


eee Twist, High-Speed Steel, Carbon 


Ace Drill Corp., Adrian, Mich 
Cleveland Twist Drill’ Co., 1242 49th St., 
ane 14, Ohio 
Des Plaines 
Rational “Twist Drill Foo! Co., Rochester, 


ich. 
Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Twist, Carbide, 

— Drill Corp., Adrian, Mic 
Allegheny Ludium Steel Oliver Bidg., 
Pittsburgh 22, 

Cleveland wist’ Bail Co., 1242 E. 49th St., 
Cleveland 14 

DoAll Co., Des blown nes, tll. 

ae ‘Twist Drill & Tool Co., Rochester, 

Threadwell a & Die Co., 16 Arch, Green- 
field, Mass 


DRILLS, Wire 


Ace Drill Corp., Adrian, Michigan 

Cleveland Twist Drill Co., Cleveland, O. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
— Twist Drill & Tool Co., Rochester, 


ich 
om... Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Pangborn Corp., Hagersto ‘own, Md. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 


Electronic Control Systems, 2231 S. Barrington 
Ave., Los Angeles 64, Calif. 


ENGRAVING MACHINES 
bas 5. core 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
is. 


EXPANDERS, Mechanical, Hydraulic 


Grotnes Machine Wks., Inc., 5454 N. Walcott, 
Chicago 40, Illinois 


EXTRACTORS, Screw 


Cleveland Twist td Co., 1242 E. 49th St., 
Cleveland 14, Ohi 


FACING HEADS 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis Boring Tool Div. Giddings & ‘Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

G & L and Hypro Div., Giddings. hn Lewis 
Machine Tool Co., Fond du Lac, W 

Hartford Special Machinery Co., 287° Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
— Forge Co., 490 Broadway, Buffalo, 


FASTENERS 
— Mfg Co., 133 Sheldon St., Hartford 2, 
on 


in. 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 


YEARS OF 
PROFITABLE 
PRODUCTION 


BUILT INTO 


“BUFFALO” 


NO. 18 DRILLING MACHINES 


These drills are constructed to provide the longest 
possible useful life and the utmost accuracy in 
operation. Easy to set up and operate, the rugged, 
dependable No. 18 is designed to cut production costs 
in a wide variety of operations. 


Quality Features of the “Buffalo” No. 18 Drill: 


@ SPINDLE — Multiple-splined alloy steel, ground, 
polished and carefully balanced. Rotates in two 
precision-type ball bearings, designed to take the 
° thrust of heavy-duty operations. Design of spindle 
pulley bearings prevents torque being transmitted 
directly to spindle. 


@ FRAME — Large, heavy head frame insures accuracy 
throughout life of machine. 


@ TABLES AND BASES — Built to extra-heavy pro- 
portions, with large working surfaces. 


@ RAISING SCREW — Full ball bearing construction, 
actuated by machine-cut steel screw and gears. Three 
ball thrust bearings provide easy operation. 


@ FOOT FEED — Operated by a gear meshing the feed 
pinion. Foot treadle return by torsion spring, giving 
maximum return pressure at end of stroke. 


Every “Buffalo” Machine 


For capacities up to 1” in cast iron, the “Buffalo” Tool brings you os 
. 18 ill : . i i exclusive “Q” Factor—the 
buy. Available in floor sad built-in QUALITY which 
nch models — bench types up to 6 spindles. provides trouble-free 


Contact your “Buffalo” machine tool dealer for full satisfaction and long life. 


information on the No. 18 Drill, or write us direct 
for Bulletin 3123-E. 


BUFFALO FORGE COMPANY 


440 BROADWAY e BUFFALO, N.Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING SHEARING BENDING 
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SHEPARD NILES 
HOISTS 


in YOUR plant with the right hoist 


FLOOR-OPERATED HOIST CAB-OPERATED HOIST 
Operator primarily occupied with Cab operator moves loads at high 
other duties, uses hoist for fast, ef- speeds, can quickly spot material for 
ficient short hauls. handling. 


WHICH Shepard Niles hoist fits your plant's needs . . . a 
floor-operated hoist where the operator is freed for other duties 
or a cab-operated hoist where the operator is engaged full time 
moving loads through the air? Shepard Niles manufactures both 
types in capacities from | to 20 tons. 


Send for the descriptive bulletins on both Cab and Floor Oper- 


ated Hoists . . . or ask that a Shepard Niles representative 
call — there's NO OBLIGATION. 


‘CRANES Overhead: Building 
Top Running @ Inner Running | 
America’s Most Complete Line 
of Cranes and Hoists 


Since 1903 


Under Running 
Floor or Cab Operated 


HOISTS : 
Floor or Pulpit 


HEPARD NILE 


CRANE AND HOIST CORPORATION 


= 


1596 Schuyler Ave., Montour Falls, N.Y. 
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Hassall, John Inc., Mm 

Orban, Kurt Co. Inc., 4 aus Place, 
Jersey City 2 

Russell Burdsalt | & Ward Bolt & Nut Cu., 
Port Chester, N. Y. 


FEEDERS, Automatic 
Gear-O-Mation Div., rait 1B, Mich Tool Co., 7171 


Lamb, F. Joseph Co., 5663 hae Mile Rd., 
O Press Co., Hudson, New York 


FILES, Band 
DoAll Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 

DoAll Co., Des Plaines, Ill. 

Simonds Sow & Steel Co., 470 Main St., Fitch- 
burg, Mass 


FILES AND BURRS, Rotary 
DoAll Co., Des Plaines, III. 
Whitney Co., Inc., West Hartford, 


Simonds Saw & Steel Co., 470 Main St., Fitch- 
ur 


g, Mass. 
Wesson “1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES 
bas ee A Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Comes Drill Co., 814 Chestnut St., Rockford, 


Co., 7227 N. Hamlin Ave., 
Chicago 45, 


FLAME-HARDENING MACHINES 


Cincinnati es Be and Grinding Mchs., Inc., 
Cincinnati 9 


Gleason Works, 1000 University Ave., Roch- 
ester 3, 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa. 
~ Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ajax Mfg. Co., 1441 Chardon Ru., Cleveland 


10 


Co., 1375 Raff Rd. S. W. Can- 
Hill heme. Co., 1201 W. 65th St., Cleveland 


National Machinery Co., Tiffin, Ohio 
Waterbury Farrel Foundry & Mach. Co., 
Waterbury, Conn. 


FORGING, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


iehem, Pa. 
Mueller Brass Co., Port Huron, Mich. 


FORGINGS, Drop 

Stee! Co., 701 East Third St., Beth- 
lehem 

Mueller Brass Co., Port Huron 35, Mich. 

Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Press 


mx ae Co., 701 East Third St., Beth- 

le 

Cleveland Punch & Shear Ca., B. 
Clair Ave., Cleveland 14, Ohi 

Minster Mch. Co., Minster, Ohio. 

Mueller Brass Co., Port Huron, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. (die-pressed) 


FORGINGS, Upset 
—— Steel Co., 701 East Third St., Beth- 
‘a. 


m, 


FORMING MACHINES, Cold-Rolling 
Ferracute Machine Co., Bridgeton, N. J. 
(Continued on page 262) 


_ 
4 
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Sliding bolsters on this new Hamilton press are shown here in the outermost positions for die loading and/or unloading. 


HAMILTON ANNOUNCES 
RADICAL NEW PRESS DESIGN 


This new Hamilton straight-side press—using slid- 
ing bolsters and preset dies—is a radical advance 
in design for performing such operations as 
blanking, drawing and forming. Its principal fea- 
ture is the rapidity with which dies can be 
changed—and the resulting increase in produc- 
tion. As little as 15 minutes need elapse between 
the end of one production run and the start 
of another. 

This new Hamilton press is ideal for short 
runs, assures minimum downtime for changing 


dies, means higher production than two conven- 
tional presses in many instances. At the same 
time, it eliminates both the cost of a second press 
and of additional operators. Also the sliding 
bolster feature does away with the time-consum- 
ing method of jockeying dies with both cranes 
and fork trucks—an overhead crane can be used 
exclusively. 

Write today to Dept. 3-K for full details on 
the high production, cost-saving Hamilton press. 


Etamilton Division Hamilton, Ohio 


BALDWIN: LIMA: HAMILTON 


Diesel engines @ Mechanical and hydraulic presses @ Can making machinery @ Machine tools & general machinery 


a 
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Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Hydraulic Press Mfg. Co. Mount Gilead, Ohio 

Michigan Tool Con, 7171 E. McNichols Rd., 
Detroit 12, Mich 

Niagara Mch. & nigel Works, 637 Northland 
Ave., Buffalo 

Yoder €o., 5500 Walworth, Cleveland, Ohio 


Machine Co., Brid 
Inc., 255 North 
E. Orange, N. 


port, Conn. 
ain St., Am- 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. |. 
National Broach & ‘Co., 5600 St. Jean 


FORMING MACHINES, Multiple-slide 0 Heights Bivd., 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima- Corp., Lima-Hamilton 
Div., Hamilton, Ohi 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. 

Chambersburg Engrg. Co., Chambersburg, ~ 


Ferndale. Mich 


GAGE BLOCKS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., 254 N. Laurel Ave., Des Piaines, III. 


a Corp., 6499 W. 65 St., Chi- ag 2 & Whitney Co., Inc., West Hartford, 

cago 

Dreis” & Krump Mfg. Co., 7416 Loomis Blivd., Scere, “George Co., Inc., 200 Lafayette St., 
Chicago 36, Ill New York 2 Ww. Y. 


Basic Machines PLUS 
Dat Engineering Will Give Yo 


More Profitable Production 


THO 


=> 


HERE'S WHY: Although this machine has been adapted to 
milling and centering of small shafts, its basic design lends itself to 
other operations through the addition of various types of heads as well 
as multiple spindle drill heads. 

Feeds and speeds are variable. The hy- 
draulically operated machine table is 
equipped with an air-operated fixture 
which is electrically controlled for either 
automatic or mechanical cycling. 

If you need production with a minimum 
capital outlay, it will pay you to call in a 
D & T production engineer. There is no 
obligation for this service. 


ADDITIONAL INFORMATION 


For more examples of outstanding production 
machine tools, write for Bul- 


letin 1002. 


4460 N. 124th ST. MILWAUKEE 10, WISCONSIN 
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GAGES, Air Comparator 
a & Whitney Co., 


Scherr, ine. 200 Lafayette St., 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 


Inc., West Hartford, 


New York 


Thread, Groove, etc. 
Ames, B. C., Co., oe 54, Mass. 
Brown & Sharpe M Co., Providence, R. 
DoALL Co., 254 N. Ave., Des 
Lufkin Rule Co., Saginaw, Mich. 
Kurt Co. nce., 42 Exchange Place, 


J. 
7) Inc., 200 Lafayette St., 
Starrett, The L.'S., Co., Athol, Mass. 


GAGES, Electric Comparator 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 
Pratt & Whitney Co., Inc., “West Hartford, 


Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 


Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. |. 


GAGES, Multiple Inspection 
ay & Whitney Co., Inc., West Hartford, 


sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 

Brown & Shope Mfg. Co., Providence, R. 
DoALL Co., N. Laurel Ave., Des 
Metallurgical Products Dept. of General Elec- 


tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
Pratt s Whitney Co., Inc., West Hartford, 


Inc., 200 Lafayette St., 


New York 
Sheffield Corp. Box 893, Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


Van Keuren Co., Watertown, Mass. 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 

Sheffield Cor Ps 

Threadwell Tap 
field, Mass. 


“ 893, Dayton 1, Ohio 
Die Co., 16 Arch, Green- 


GAGES, Surface Roughness 
DoAIll Co., Des Plaines, 
Sheffield Corp., Box 893, Dayton 1, Ohio 


— VERNIER, Height, Depth, Gear 


Brown & Sharpe Mfg. Co., Providence, R. 
DoAll Co. — Plaines, III. 
Starrett, The L. S., Co., Athol, Mass. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 
000 University Ave., Roches- 


3, 
sheffield AQ Box 893, Dayton 1, Ohio 


| 
| 
j= 
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Davis and Thompson Co. 
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GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. 

Com © Corp., 405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Gearon Works, 1000 University Ave., Roches- 
er 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


Orban, 42 Exchange Place, Jer- 
snitheat Corp., Box 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 


Brown_& Shar 404 Mfg. Co., Providence, R. |. 
Cone corn. 4 5 Lexington Ave., New York 17, 


Fellows Gear Shaper Co., Springfield, Vt. 
000 University Ave., Roches- 
er 


Michigan Tool Bes 7171 E. McNichols Rd., 
Detroit 12, 

National Co., 5600 St. Jean 
Ave., Detroit 2, Mich 


Orban, ‘Kurt Co., Inc., 42 Exchange Place, Jer- 
sey 


City 2, N. 
Holbrook & Inc., 292 Mad- 
ison “Ave., New York 17, Y. 


Scherr, George Co., Fae 200 Lafayette St., 
New York 2, N. 


GEAR CUTTING MACHINES, Bevel and 
Spiral 
Cos Corp., 405 Lexington Ave., New York 17, 


Gleason Works, 1090 University Ave., Roches- 

er 

Hanson- “Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn 


Orban, Kurt Co., inc. ., 42 Exchange Place, Jer- 
sey City 2, N. 


Scherr, George co. a 200 Lafayette St., 
New York va, 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


ia al Colman Co., 1300 Rock St., Rockford, 
405 Lexington Ave., New York 17, 


Gleason 1000 University Ave., Roches- 

er 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 


Orban, ‘Kurt Co., Inc., 42 Exchange Place, Jer- 

sey ‘Cit y 2, Ni J. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. ¥. 


Scherr, George Co. yin: 200 Lafayette St., 
New York 12, 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American Schiess Corp., 1232 Penn. Ave., Pitts- 
burgh 22, Pa 
Barber-Colman Co., 1300 Rock St., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 


Fellows Gear Shaper Co., 
Hamilton Tool Co, 834 S. 9th 


hio 

Michigan Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

— Kurt — Inc., 42 Exchange Place, Jer- 


y ‘City 
Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


tenets Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, Ill. 
Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., 17, N. 
ah & Co., The, 3901 Hamilton 
ve., 


Ohio 


GEAR SHAPERS 
Cosa Corp., 405 Lexington Ave., New York 17, 
Fellows Gear ringfield, Vt. 


Michigan Tooi Co. E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Shaper Co., Springfield, 

Michigan Tool Co., 7171 Rd., 
Detroit 12, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston om Works, 14 Hayward St., Quincy 

Cincinnati i Gear Co., Wooster Pike and Marie- 


mont Ave. Cincinnati, Ohio 
es ahd Gear C Corp., Box 934, Syracuse, 


Tool Co., 2011 Eastern Ave., 

ncinnat 10 

Illinois ‘Gear’ & Mch. 2108 No. Natchez 
Ave., Chicago 35, 

New Jersey Gear & 

& Inc., 1éth and. 

e icago 

Stahl Gear & Meh. €o., 3901 Hamilton Ave., 

Cleveland 14, Chis 


GEARS, Cut 


Bilgram Gear & Mch. Werks, 1217-35 Spring 
den St., Philadelphia, P: 
—- Steel Foundry & Machine Co., Birds- 


Boston’ Gear Works, 14 Hayward St., Quincy 


ass. 
Cincinnati Gear Co., Wooster Pike and Marie- 
t Ave., Cincinnati, Ohio 
Diefedort Gear Corp., Box 934, Syracuse, 
N 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 


(Continued on page 264) 


Recent design change provides a 
simple homing device as a standard 
component of the 

HAMILTON 

SUPER SENSITIVE, SMALL-HOLE 
PRECISION 
TAPPING MACHINE 

and makes routine of such problem 
work as the tapping of precision 
holes in thin metal sheets or in 
brittle plastics. Even improves per- 
formance in the tapping of blind 
holes ! 


YOU 


will want full information about this 
important development ! 


WE WILL FURNISH IT 


FREE 


ask for 
BULLETIN No. 2463 


For more data on any products advertised this issue use card, page 193 


ADDRESS 


Harnilton Too! 


USE IT WITH CONFIDENCE 


TAPPING OF 


ays AND BRITTLE MATERIALS 


Hamilton Super Sensitive, Small-Hele, 
Precision Tapping Machine. 


Capacity — .034” x 120 to 
x 24, 


THE HAMILTON TOOL COMPANY 
834 South Ninth Street 
HAMILTON, OHIO 


2463 
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“CLAUSING 123/,° 
the best values on the market!” 


CLAUSING DIVISION 


PITCHER ST. 
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lathes are 


. . says BILL ROGIE 


HERE’S PROOF OF PERFORMANCE... 


“Without question, Clausing 12%” Lathes give 
you more for the money than any lathe of com- 
parable size or price. We especially like their 
heavy construction which enables us to take 
deeper cuts, and hold tolerances better on re- 
petitive operations.” This statement by Bill Rogie, 
Flynn Manufacturing Co.,is typical of the reports 
we receive from Clausing owners everywhere. 
Here are a few of the reasons why: 


Flame hardened bedways are standard equip- 
ment at no extra cost on Clausing lathes. Head- 
stock, apron and quick-change box are totally 
enclosed and gears and shafts travel in bath of 
oil — another important exclusive. Spindle is 
forged steel with 1%” bore, hardened and ground 
ASA — L-00 tapered key-locked nose. Spindle 
turns on Timken “Zero-Precision” tapered roller 
bearings. Tail stock has No. 3 MT ram. 
Compare all the features. Compare price. See for 


yourself why Clausing is acclaimed the outstand- 
ing lathe value — the lathe for your shop. 


Write for Free Literature 
ATLAS PRESS COMPANY 
KALAMAZOO, MICHIGAN 


Horsburgh & reg 5114 Hamilton Ave., 
io 


Cleveland 14 
Gear & Co., 2108 No. Natchez 


Ave., 
1140 W. Monroe 


3 
& Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 
Verson Allstee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, if 


GENERATORS, Electric 


Reliance Electric & Engineering Co., 
hoe Rd., Cleveland 10, Ohio 


1200 Ivan- 


GRADUATING MACHINES 


Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


GREASES—See 
Greases 


Lubricating Oils and 


GRINDERS, Bench, Floor and Snag 
Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh, Pa 
Jones & Lamson Mch. Co., Seegete, Vt. 
Mummert-Dixon Co., Hanove 
National Acme Co., 170 E. 131st St., Cleve- 
2488-90 River 


land 8, Ohio 
Standard Electrical Tool Co., 
Rd., Cincinnati, Ohio 


GRINDERS, Carbide Tool 
- Corp., 405 Lexington Ave., New York 17, 


Delta Power Too! Div., 400 N. Lexington Ave., 


Pittsburgh, Pa. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
, Mich. 
Heald Machine Co., 10 New Bond St., Worces- e 
ter 6, Mass. 


Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box e", Roosevelt Park Annex, 
Detroit 32, Mich 

Norton Co.,_1 New Bond St., Worcester 6, 

Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich 

Electrical Too! Co., 2488-90 River 
Rd., Ohio 

Wesson Co. 


220, Woodward Heights Blivd., 
Detroit 26, Mc 


GRINDERS, Die and Mold 


Norton Co., 1 New Bond St., Worcester 6, 

ass. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 
a pres Co., 20108 N. Pitcher, Kalamazoo, 


ic 

Consolidated pach, La Div., 565 Blossom Rd., 
Rochester 10, 

Delta Power Tol Div, 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Oliver Instrument Co., 1410 E. Maumee, Adrian, 
Mich. (also drill point thinner) 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey ‘City y N. J. 

Standard ‘Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, 

Oliver ‘Instrument o. 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 
Hill heme Co., 1201 W. 65th St., Cleveland 
io 
Mattison Machine Werks. 
Mummert-Dixon Co., Hanover, 
2488- 90 River 


Electrical Tool Co., 
, Cincinnati, Ohio 


GRINDERS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


as Co., 11 Broadway, New York 


Precise Products Corp., 3751 Blue River Rd., 

acin is. 

Standard’ Electrical Tool Co., 2488-90 River 
, Cincinnati 4, Ohio 


G 
St., Chicago 7, Ill. 
National Broach & Mch. Co., 5600 St. Jean 
‘i Ave., Detroit 2, Mich. 
New Jersey Gear Mfg. Co., 1470 Chestnut 
? 


ane 


Lac SZ A. 
From Oilgear Application-Engineering Files 


HOW OILGEAR ‘ANY-SPEED’ DRIVES BOOST VENEER CLIPPING SPEEDS—ACCURACY 
CUSTOMER: Coe Machinery Company, Painesville, Ohio 


DATA: For high-speed, accurate sizing of single sheets control should be through a remote, single lever. Drive 
of veneer in motion, table feed drives for new veneer must be rugged, compact, trouble-free . . . provide 
clippers must be instantly, infinitely variable, and in- smooth, stepless, shock-free, uniform acceleration and 
stantly reversible to clear slips and jams at the knife deceleration from zero to maximum in either direction 
if ragged or defective veneer is encountered. Complete ... easy to install and maintain. 


The fastest clipper available today—Coe's 
new Model 346 High-Speed Veneer Clip- 
per. Up to 600 accurate clipping strokes 
per minute ... table speeds over 100 fpm 
— instantly variable, reversible. 


SOLUTION: Shown above as standard equipment on 
Coe’s new Model 346 high-speed veneer clippers are 
Oilgear heavy-duty DHC-88, two-way, Any-Speed 


Transmissions. Coe reports, ‘Variable table speeds are Machinery manufacturers and users agree that for superior 
instantaneously afforded in forward and reverse. These heavy-duty performance on sawmill carriages, gang-saw feeds, 
drives are arranged to give belt speeds from approxi- conveyors, capstans, winders, centrifuges, textile, paper, tape, 

. mately 70 to 175 fpm by movement of a single lever. rubber, and food A ata equipment — it’s Oilgear . . . for the 
The quick stop and reverse of this drive is very desir- lowest cost per year! 
For similar practical solutions to YOUR linear or rotary drive and 
is eur storage between control problems, call the factory-trained Oilgear Application- 

"the clipper and the lathe.” Oilgear Any-Speed Drives prin st oo vicinity. Or write, stating your specific require- 
bring out the best in machines due to the many other TE SG HF +» 


“plus”? features such as: cushioned power; automatic 


overload protection; automatic electric power conserva- TH E oO | LG EAR Com PA NY 
tion; totally sealed—safe in hazardous atmospheres; a . . 
constant torque; automatically self-lubricated to insure Ap - lication Engineered Fluid Power Sy stems 


long, trouble-free life. 1569 WEST PIERCE STREET - MILWAUKEE 4, WISCONSIN 
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. now distributor can both 


nting 


CAST OR SINTERED 
BRONZE 


true You can’t feel nor see 
under the surface structure of a 
Bronze Bearing or Bar. In the absence 
of complicated analyses and tests the 
character of the maker is your only 
assurance of uniform quality. Countless 


engineers and mechanical men know that 
—— Bunting Stock Bearings and Bars are as 
: Se perfect as the finest and most expensive 


special blueprint production. 


buy Bunting Bearings from your Bunting Distributor 


Your Bunting distributor is listed in the 
classified section of your telephone di- 
rectory usually under Bars—Bronze, and 
Bearings—Bronze. Two Bunting factories 
and eleven Bunting Branch Warehouses 
expedite distribution in all areas. Ask 
your local Bunting distributor or write 
for catalogs. 


Bunting. 


BUSHINGS, BEARINGS, BARS, AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


Ask for Catalog No. 52-Cast Bronze 
Catalog No. P-56-Sintered Bronze 
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THE BUNTING BRASS AND BRONZE COMPANY «+ TOLEDO I, OHIO + BRANCHES IN PRINCIPAL CITIES 


GRINDERS, Portable Pneumatic 
Pneumatic Tool Co., New York 
wen -Rand Co., 11 Broadway, New Yorn 


Madison- Kipp Corp., Madison, Wis. 


GRINDERS, Tap 
Corp., 1200 Oakman Blvd., Detroit 


, Mich, 
Jones & Lamson Mch. Co., 160 Clinton St., 


Springfield, Vt. 
GRINDERS, Tool and Cutter 
press Co., 20108 N. Pitcher, Kalamazoo, 
ich. 
— -Colman Co., 1300 Rock St., Rockford, 


Brown & Sharpe “Ufg. Co., Providence, 

Cincinnati Milling and Grinding om Cin- 
cinnati 9, Ohio 

Cosa Sere. 405 Lexington Ave., New York 

Deita Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt 


Cay & Livingston Co., tg Straight Ave., 
W., Grand Rapids 4, Mic 

Gleason’ W Works, 1000 Ave., Roches- 
ter 

Gorton, iio. ‘Mch., Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis Too! Co., Waynesboro, Pa. 

LeBlond, R. K., Mch Tool Co. Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Mummert-Dixon Co., Hanover, Pa. 

E. 13st St., 


National Acme Co., 170 Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass 


Oliver instrument Co. 1410 E. Maumee St., 
Adrian, Mich, 


Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City 2, N. J. 
Thompson Grinder Co., 1500 W. Main St., 


Springfield, Ohio 


GRINDERS, Toolpost 


Cosa Corp., 305 Lexington Ave., New York 
17, N. 


Standard Electrical Tool Co., 2488-9) River 


, Cincinnati, Ohio 
GRINDING GAGES—See Gages, G 


GRINDING MACHINES, Abrasive bere 


Delta Power vee Base 400 N. Lexington Ave., 
Pa 

Hartford Specia Co., 287 Home- 
stead Ave., Hartford 


Hill Acme Co., 1201 we St., Cleveland 
Mattison. Mch. Works 
Electrical Tool Co., 2488-90 River 


, Cincinnati, Ohio 


GRINDING MACHINES, Broach 
Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 
336 Straight, 
W. Grand Rapids 2, Mich. 
Notional Broach 
Orban, ~ Co, Inc., 42 Exchange Place, Jer- 
sey City 


& Livingston Co., 
Mch. Co. 5600 St. Jean, 
Detroit 13, Mich. 
Trampson Sander’ 1534 W. Main, Springfield, 


GRINDING MACHINES, Cam 
Cosa Corp., 405 Lexington Ave., New York 17, 


Landis Too! Co., Waynesboro, P 
Norton Cc., New Bond 


Mass. 
Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


“Worcester 6, 


GRINDING MACHINES, Centerless 


Cincinnati Milling .< and Grinding Mchs., Inc., 
Cincinnati 9 
Heald eae Co., 10 New Bond St., Worces- 


ter 6 
Landis Too! Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa 
Norton Co., 1 New Bond $t., 


Mass. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


Worcester 6, 


| 
| 


PERMANENTLY-MARKED and 
POSITIVE GRADE IDENTIFICATION 
with Carmet Indexable Inserts 


SYMBOL 


| CARMET GRADE 


APPLICATION 


Machining cast iron and 


INDUSTRY 
DESIGNATION 


Square nonferrous material 


Precision boring steel 


Semi-circle Light, fast cuts 


Light, fast machining 


Triangle 


Light to medium machining 
on steel 


Circle 


General machining on steel 


Diomond Medium to medium heavy cuts 


General machining on steel 


Rectangle Heavy roughing cuts 


CA-610 


A 


Write for your copy 


CARMET TOOL HOLDERS 
and INDEXABLE INSERTS 


This 16-page catalog contains complete 
specifications for Carmet tool holders and 
Indexable inserts; also replacement parts 
for tool holders and information on 
choosing the proper carbide grade for 
the job. 


ADDRESS DEPT. M-10 


Now you can avoid the costly, con- 
fusing carbide grade mix-ups that affect 
production, complicate stockroom pro- 
cedure and generally upset routine. A 
positive system of grade identification 
assures you the right Carmet blank for 
every job. 

Each Carmet blank is permanently im- 
pressed with a symbol that tells instantly 
and conveniently its grade and its job 
application. 

For all your metal-removing opera- 
tions, specify the Partners in Perform- 


ance; Carmet tool holders and Carmet 
tool holder inserts. There are over 115 
different styles and sizes of positive 
and negative rake Carmet tool holders 
to choose from with matching inserts 
in six special Carmet grades . . . either 
utility or precision ground. Let us 
show you the convenience and 
economy of Carmet tool holders and 
Indexable blanks. @ Call your nearest 
A-L iy or distributor, or write 
Allegheny Ludlum Steel Corporation, 
Carmet Div., Detroit 20, Mich. 


wsw 6970 


For all your CARBIDE needs, call . K 
ALLEGHENY LUDLUM 


Branch offices and distributors in all principal cities 
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Product Directory 


Model 11023E 


MACHINERY CO. 


COOLANT PUMPS 
CIRCULATORS AGITATORS 
© MOLTEN METAL PUMPS 


1807 READING RD. @ CINCINNATI, OHIO 
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GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling — Grinding Mchs., Inc., 
Cincinnati 9, Ohi 

405 Ave., New York 


Galimeyer & Livingston Co., 336 Straight, S. 
Grand Rapids 2, Mich. 

nenaile Tool Co., Inc., Waynesboro, Pa 

ag Co., | New Bond St., Worcester 6. 
ss. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool’ Co., 2500 River Rd., 

Cincinnati 4, Ohio 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh 8, Pa. 

Gardner Machine Co., Beloit, Wis. 

Mattison Machine Works, Rockford, III. 

Standard Electrical Tool Co., 2488-90 River 

Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cong core, 405 Lexington Ave., New York 


Gear Grinding Mch. Co., 3901 
St., Detroit 11, Mich 

Fellows Gear Shaper Co., Springfield, Vt. 

1000 University Ave., Roches- 
er 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, Kurt So. Inc, 42 Exchange Place, 
Jersey City 2, 

Russell, Holbrook 292 Madi- 

son Ave., New York 17, N. 


Sheffield Corp., Box 893, 1, Ohio 


Christopher 


GRINDING MACHINES, Internal 
fore. 405 Lexington Ave., New York 


Gallmeyer & Livingston Co., 336 Straight, S.W., 
Grand Rapids 2, Mich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn 

Heald jMachine Co., 10 New "Bond St., Worces- 
er 6, 

Orban, vag 8 Co., Inc., 42 Exchange Place, Jer- 
sey City J. 

Standard Electrics! Tool Co. 2488-90 River 

Cincinnati, Ohio 
Wino Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


GRINDING MACHINES, Jig 
be ai 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Gallmeyer & Livingston ( Co., 336 Straight, S.W.., 
Grand Rapids 2, 

Moore Special Tool = “Ine., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 

American Laubscher Corp., ae Bidg., 250 W. 
57 St., New York 19, N. 

Brothers Inc., ‘Bost Ave., Toledo 


Cincinnati: Millin ane Grinding Mchs., Inc., 
Cincinnati 9, Ohi 


405 Laningten Ave., New York 
-O 1200 Oakman Blivd., Detroit 


Jones & son Mch. Co., Springfield Vt. 
Sheffield Corp., Box 893, ‘Dayt: on , Ohio 


GRINDING MACHINES, 
Landis Tool Co., Waynesboro 


Norton Co., 1 New Bond 
ass. 


GRINDING MACHINES, Surface 
Reciprocating 


Brown & Mfg. Co., Providence, R. |. 

Cincinnati Grinding Mchs., Inc., 
Cincinnati 9, 

Com 405 Ave., New York 17, 


Delta Power Tool Div., 400 Lexington Ave., 
Pa 

DoAl! Co., Des Plaines, 

sarod Burt Co., 13000 St. Clair Ave., Cleve- 
land 8, Ohio 

Galimeyer & Livingston Co., 336 Straight, S.W., 
Grand Rapids 4, Mich. 

Gardner Co., 

Hill Acme Co., 1201 W. Beth St., Cleveland 
, Ohio 

Mattison Machine Works, Rockford, III. 

— Co., 1 New Bond St., Worcester 6, 


ass. 
Orban, Kurt 42 Exchange Place, 


Jersey 2 
Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 


ow” = | 4 
yuak id La? : 
| | Q ancl 
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Check Angles and with the New 


é 


ANGLE CHECK, a new dial type measuring instrument, offers you a 
fast, inexpensive and extremely accurate method for checking all 
types of angular parts. 

ANGLE CHECK is available in two models: Model V for vertical work 
and Model H for horizontal. Either model will accommodate any 
AMES 200 Series back. Contact blades can be specified in various 
shapes and lengths to meet your exact requirements. 

Built to give long, trouble-free service, ANGLE CHECK will save 
hours in checking predetermined angles on simple and intricate 
shapes. Set ANGLE CHECK to master, protractor or sine bar. 

The contact blade can be set simply and quickly without tools to 
a predetermined angle with the dial “0” under the indicator hand. 
A range of 10°—from 5° minus to 5° plus— in increments of 5‘ can be 
obtained. ANGLE CHECK is accurate to 5’. Write today for complete 
information. 


Representatives in Principal Cities 


© BC AMES CO 


27 Ames Street, Waltham 54, Mass. 


colli Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


For more data on any products advertised this issue use card, page 193 MACHINERY, October, 1958—269 


; 
« 
: 
‘ 
| ® 


Product Directory 


G-H 


The Baird "PRODUCTION BONUS" is the worthwhile sum of 
TIME, TOOLING and MATERIAL cost-savings effected by 
BAIRD MULTIPLE TRANSFER PRESS features NOT found in 
other machines or methods producing 150 pieces per minute. 


BLANKING and CUPPING for 
this electric lamp screw base 
are done at the blanking station 
on the same press that com- 
pletes the part. 


NO SECONDARY OPERATIONS required 
for side-piercing (back and front). 


THREAD-ROLLING—again on the 
same press—completes this part. From strip to finished screw base on ONE machine 
Thread-rolling attachment is cycled with ONE basic tooling, at a production rate of 
to the press speed. 150 pieces per minute! 

Ask Baird about this unique high-production method . 

adaptable to a wide range of bases, ferrules, and other small 

drawn parts requiring multiple operations. Write Dept. M. 


THE BAIRD MACHINE COMPANY 
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GRINDING MACHINES, Surface Rotary 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 
re. 405 Lexington Ave., New York 17, 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

Co., 170 E. St., Cleve- 
ian 

— _' New Bond St., Worcester 6, 


——y Kurt, Co., Inc., 42 Exchange Place, Jer- 
sey ‘City 2 N. J. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Walker, O. S. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Cosa Corp., 405 Lexington Ave., New York 
17, N. Y¥ 


Jones & Lamson Mch. Co., Springfield, Vt. 
Machine Co. (Centerless), Waynesboro, 


Orban Inc., 42 Exchonge Place, Jer- 
shettield ¢ Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & Shome Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cog Corp.. 405 Lexington Ave., New York 


& Co., 336 Straight, S.W., 
Grand Rapids 2, 

Gorton Mch. Co., — 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa. 


Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban. Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City 2, N. 
Parker-Majestic, Inc., 147 Joseph Campau, De- 
troit, Mich. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Cons Corp. 405 Lexington Ave., New York 17, 


DoAll Co., Des Plaines, Ill. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Con 

Norton Co., 1 iow * Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Bay State Abrasive Co., Westboro, Mass. 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass 

Cincinnati Milling 9 and Grinding Mchs., Inc., 
Cincinnati 9 

Delta Power Tool 5 Diy. 400 N. Lexington 


Gardner Machine Co., Beloit, Wis. 

Metal Carbides Corp., Youngstown, Ohio 

—— Co., 1 New Bond St., Worcester 6, 
ass. 


GROOVING TOOLS, Internal 


Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City Veo 

Wesson Co., 1220 Woodward Heights Blivd., 

Detroit 26, Mich. 


HAMMERS, Drop—See Forging 
Hammers 


HAMMERS, Portable Electric 
Co., 11 Broadway, New York 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 
neers Co., 11 Broadway, New York 


HAMMERS, Power 


Chambersburg Engrg. Co., Pa. 
Edlund Mchry. Co. Div., Cortland, N. 


(Continued on page 272) 


| 
ask | | 

on parts like these a4 
for example — 
EZ oA 254 N. La Ave., Des Plaines, ¢ 


NEW! 


CLECO 6 SERIES 
SCREWDRIVERS WITH UNEQUALED 
TORQUE CONTROL! 


in typical production — 
assemb r 


Powered by the new CLECO air motor and equipped with 
the new rolling-type clutch, the No. 6 Series Screwdriver- 
Nutrunners are far and away the outstanding tools in their 
class. They are lighter, quieter, more powerful and require 
less air than ever before. Torque-holding accuracy is greater 
than the per cent variation in the fasteners themselves. 
Torque adjustment is fast and simple, with a unique, self- 
locking feature which eliminates drift. The clutch itself, also 
exclusive on CLECO tools, completely eliminates the slug- 
ging characteristic of clutches working on the inclined-plane 
principle, assuring a high degree of uniform, sustained 
accuracy and long, trouble-free life. Ask your CLECO repre- 
sentative for complete details on this great new line of 
pneumatic tools. 


WRITE FOR NEW LITERATURE! 


Division of REED ROLLER BIT COMPANY 
P. 0. BOX 2119 7 HOUSTON 1, TEXAS 
IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd. 
927 Millwood Road, Leaside (Toronto), Ontario 148 


AIR TOOLS 
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Product Directory 


The Tap and 
Drill Team 

for your hole 
production... 


Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head 
operation. With forward and reverse electro- 
ma — clutches and variable torque 
control. 


! 
TAPPING UNIT A.T.U. #3 
\ 


wwe 


DRILLING UNIT D.U. #2 

Completely self-contained precision unit with 
owerful air feed and hydraulic control. 

\ uickly interchangeable for fast single or r 
multiple spindle head operation. 


Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
Standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
592 Johnson Avenue, Brooklyn 37, N. Y. 


Chicago Detroit Los Angeles Indianapolis 


The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 
e Drilling & Tapping Units and Machines e Special 
Machines @ Indexing Fixtures e Tap & Drill Chucks 
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Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

vr. Co., 5504 Walworth Ave., Cleveland 
io 


HARDNESS TESTERS 


Shore Instrument & Mfg. e 90-35C Van 
Wyck Exp., Jamaica 35, N. 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
CaerColnen Co., 1300 Rock St., Rockford, 


Michigan 7171 E. MecNichols Rd., 
Detroit 12, 
National & Tool Co., Rochester, 


ich. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2 

Russell, Holbrook & Henderson, 292 Madi- 
son Ave., New York 17, 


HOISTS, Air 
Chicago Pneumatic Tool Co., 6 E. 44th St., 


Ingersoll-Rand Co., 11 Broadway, New York 
4, 


HOISTS, Electric 
and Co., 11 Broadway, New York 


ay. Ve 
rd Niles Crane & Hoist Corp., Montour 
‘alls, N. Y. 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Jes-Cal Co., Fraser 

Micromatic Hone Corp. 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Moline Tool Co., 102-20th St., Moline, tll. 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Jes-Cal Co., Fraser, 
Micromatic ‘Hone Corp 8100 Schoolcraft Ave., 
Detroit 38, 
Norton Co., 4 Tike Bond St., Worcester 6, 
ass. 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. ; 

Schrader’s Son, A., 0 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 


Baldwin-Lima Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa 
Soones Drill Co., 814 Chestnut St., Rockford, 


Bethlehem Steel Corp., Bethlehem, Pa 
Steel Fdry. & Mch. Birdsboro, 


Bliss E. W., Co., 1375 Raff Rd., S. W., Can- 
t Ohio 


on, 

Chambersbur Engrg. Co., Chambersburg 

Cross Co. 0 Bellevue Ave., Detroit 7, nich, 

Denison "engineering Div. American Brake $ 

Dublin Rd., Columbus 16, Ohio 

Div., American Steel Foundries, 
1150 Tennessee Ave. penne 29, Ohio 

Erie Foundry Co., Erie 

Corp., 501 S$. Wolf Rd., Des Plaines, 


.. Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Engrg. Corp., Kenmore Station, Buf- 
alo 

Lamb, F. he £o., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Michigan Drill Head Co., Detroit 34, Mich 

Modern Ind. Engrg. Cos 14230 Birwood Ave., 
Detroit 4, Mich. 

Oil nd cs. 1569 W. Pierce St., Milwaukee, 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mic’ 

a Mch, Tool Co., 2531 11th St., Rock- 


Verso Alistee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, til. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, ay 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. 


a POWER UNITS OR TOOL 


Barnes F. & John Co., 201 S. Waterford 
. Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Eimes American Steel Foundries, 
50 Ave., Cincinnati 29, Ohio 
‘Corp. 1200 Oakman Blivd., Detroit 


Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Specic! Machine Bw 287 Home- 
stead Ave., 

Hydraulic Press Mfg ©. Mount Gilead, Ohio 

Lamb, F. Joseph Ce, 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Michigan Drill Head Co. Detroit 34, ‘Mich. 

Co., 1569 W. Pierce St., Milwaukee, 


Vickers incornerste Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 


Austin Industrial White N. 
Brown & Sharpe Mfg. Co., Providen 
Eisler Engrg. Inc. #50 South ath 


wark, N. J. 
Ese ad Inc., 594 Johnson Ave., Brook- 
yn 
Mertinae Bros., Inc., 1420 College Ave., El- 


N. 
Hartford Special Co., 287 Home- 
stead Ave., Hartford 
Kearney & & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Opto-Metric Tools, Inc., 137 Varick St., New 
York, N. Y. 


Sundstrond Mch. Tool C., 2531 11th St., Rock- 
‘or 
bey Ay Corp., 9111 Schaefer Highway, Detroit, 


INDICATOR BASES, Magnetic 

Brown & Saree itp. Co., 235 Promenade St., 

DoAll Co., Des ‘Plaines, Wl. 

Sen Kurt $°, Inc., 42 Exchange Place, 
Jersey 

Starrett, L Co., ‘Athol, Mass. 


INDICATORS, Dial 


Waltham 54, Mass. 
Bro pe Co., Providence, R. 
Co., 254° N. Laurel Ave., Des 


Lufkin Rule Co., Saginaw, Mich. 

National Automatic Tool Co., S. 7th - N. Sts., 
Richmond, Ind. 

Starrett, The L. S. Co., Athol, Mass. 


INDICATORS, 


Brown & Sharpe . Co., Providence, 

hoe Rd., 10, Ohi 

Starrett. The L. S., Co., Athol, Mass. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R 

National Tool S. 7th & Sts., 
Richmond, Ind. 

Orban, Kurt 42 Exchange Place, Jer- 


Ci 
Starrett, he, L. S., Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 


Cincinnati & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Lepet h Frequency ‘Laboratories, ‘iInc., Wood- 
si 

Ohio Crankshaft Co., 3800 Harvard Ave., 
Cleveland, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


INTENSIFIERS, Hydraulic 

Press Mio. Go. Mount Ohio 

L sport Mch. Logansport, Ind. 

Oi CO., 1560 St., Milwaukee’ 4, 
is 


| 
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JACKS, Planer—See Set-up Equipment 


JIG BORERS 
Corp., 100 E. 42nd St., New 
York 
Cosa Lexington Ave., New York 


N. 
DeVlieg Machine BS, Fair St., Royal Oak, Mich. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, One 
Moore Special yon Co., Inc., 740 Union Ave., 


Bridgeport, Con 

Orban, Kurt Co., ine., 42 Exchange Place, Jer- 
sey ‘City 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


JIG and FIXTURE PARTS 


Northwestern Tools, Inc., 117 Hollier Ave., 
Dayton 3, Ohio 


JIGS AND FIXTURES 
er Cyril Co., Aurora & Solon Road, Solon, 


io 

Columbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Hartford Special yey Co., 287 Homestead 
Ave., Hartford 

Metal Carbides Corp "Young stown 12, Ohio 

Corp., 72 ‘Springfield St., Dayton 


KEYSEATERS 

Baker Bros. ie. Station F, P. O. Box 101, 
16, O 

Bliss, E. 

Mitts & ‘Mernil, 1809 §. Water St., Saginaw, 


ic 
Orban, - Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


KNURLING TOOLS 
? — Bros. Tool Co., 5213 W. Armstrong 
hicago 30, Ill. 
Pratt Whitn tney Co., Inc., West Hartford, 


Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


LAPPING MACHINES 


Cinianet Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Oh ‘io 
Come Com. 405 Lexington Ave., New York 17, 


Crone Packing Co., 6400 Oakton St., Morton 
rove 

Do-All Plaines, il! 

Corp., Oakman Bivd., Detroit 
Gleason Works, 1000 University Ave., Roches- 


er, 

Micromatic tone 8100 Schoolcraft Ave., 
Detroit 38, 

Norton Co., r New Bond St., Worcester 6, 
Mass. 


LATHE ATTACHMENTS 


Atlas Press Co., Kalamazoo, Mic 

Delta Power Tool Div., Ree Mfg. Co., 
Pittsburgh, Pa. 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, 

Hardinge Bros., in. 1420 College Ave., El- 
mira 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 
Blond, R. Mch. Tool Co., and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley ¢ Co., 3055 Colerain Ave., Cin- 


cinnati 2 

Sheldon Mch. Co, Inc., 4258 N. Knox Ave., 
Chicago 41. 

LATHES, AUTOMATIC—See Chucking 
Machines 

LATHES, Axle 

Lima- Corp., Lima Hamilton 

Hamilton 

Consolidated Meh. Tool Div., Farrel-Birming- 

ham Co. Rochester 16 


Monarch “tool | Co., Sot. Se... Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford, 


LATHES, Bench 


4 Atlas Press Co., Kalamazoo, Mich 
Hardinge Bros., Inc., 1420 College Ave., El- 


mira, N. Y. 
LeBlond, R. K., Mch. Tool Co., amen and 
Edwards Rds., Cincinnati 18, Oh 
Levin, Louis & Son, Los Angeles 21° Calif 
Sheldon Mch. Co. ie 4240-4258 N. Knox 
. Ave., Chicago 4i, | 


LATHES, Car Wheel 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bullard Co., 6, C 

Consolidated M "Blossom Road, 
Rochester 10, 


MARVEL FILTERS 


For Dependable Protection 
On Hydraulic Equipment 


Hydraulic Oils 
MUST BE CLEAN 


To Protect Equipment — 
Increase Production — 
Reduce Maintenance 


PRODUCTION ENGINEERS and MAIN- 
TENANCE MEN, whose job it is to keep 
machinery operating at peak efficiency, 
are specifying Marvel Synclinal Filters on 
new equipment and standardizing with 
Marvel's on existing equipment. 


LINE TYPE 
ene turers install MARVEL SYNCLINAL FIL- 
TERS as standard equipment for depend- 
able protection on all hydraulic and other 
low pressure circulating systems. 


MEET J.1.C. STANDARDS 
EASY TO CLEAN 


yor Bkeg Both sump and line types are easily dis- 


assembled, thoroughly cleaned and re- 
assembled, on the spot, in a matter of 
minutes. Line type operates in any posi- 


IN-LINE tion and may be serviced without dis- 
FILTER turbing pipe connections. 
A SIZE FOR EVERY NEED 
“gy Sump or line type filters in capacities 


from 5 to 100 G.P.M. Greater capacities 
attained by multiple installation. Monel 
mesh, sizes 30 to 200 


oil at very low pres- 
sure drop. Monel wire 
cloth filtering media 
is available in mesh 
sizes from 30 to 100. 
Cartridge is easily IMMEDIATE 


removed for cleaning. 


DELIVERY 


For further information, write, 
wire, phone or use coupon below. 


7227 WN. HAMLIN AVE, 

CHICAGO 45, ILLINOIS 

Phone: JUNIPER 68-6023 

Without obligation, please send me complete data on Marvel 

Synelinal Filters, as indicated: 

{] Catalog #108—For Hydraulic Oils, Coolants, Lubricants 

(J Catalog #200—For Fire-resistant Hydraulic Fluids 
(Aqueous Base) 

(J Catalog #400—For Fire-resistant Hydraulic Fluids 
(Synthetic) 

(CD Catalog #301—For Water 


Ct a 


MY-10 
Catalogs 
containing 
on request 


OVER 800 Original Equipment Manufac- 


is 
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MARVEL ENGINEERING COMPANY 


Product Directory 


Don’t overlook 


the power of the worm! 


WORM-GEAR SETS 
insure smooth driving action 
between perfectly mated members 


Check these important advantages for your power 
transmission needs: 


Smoothness of Operation * Ability to Carry Heavy Shock Loads 
Compactness * Large Ratios * Reliability 
Long Service Life * Self-Locking 


Horsburgh and Scott worm-gear generating methods guar- 
antee perfect mates in each set, with worm threads and gear 
teeth having identical pressure angles and tooth contours. 
Resultant smooth conjugate action delivers maximum right 
angle power transmission with minimum power loss. H&S 
gives each set a controlled inspection on the correct center 
distance for tooth contact, backlash and smoothness. 


To meet your requirements H&S makes Worm Gears up 
to 60 inches diameter—circular pitch range from 4" to 314”. 
Ratios can be furnished from 3-5/9:1 to 100:1 . . . For 
prompt response from H&S engineers, just send an out- 
line of your needs. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 


THE HORSBURGH & SCOTT\ CO. 


274—-MACHINERY, October, 1958 


LATHES, Copying, 
Lathes, Duplicating 


Duplicating — See 


LATHES, Crankshaft 


Consolidated Mch. Tool no, Rochester, N. 
LeBlond, R. K., Mch. Madison 
Edwards Rds., 18 

Snyder Tool & Engrg. Co., 3400.  % Lafayette, 

troit 7, Mich. 

Sundstrand’ Mch. Tool Co., 2531 Ith St., 

Rockford, 


LATHES, Double-End 


Lima-Hamilton Corp., Lima Hamilton 
Hamilton, Ohio 
Cleveland Automatic Machine Co., 4932 Beech 


St., Cincinnati 12, Ohi 
Consolidated Mch. Rochester, N. Y. 
LeBlond, R. K., Mch. Tool Co., Mad ison and 
Edwards Rds., Cincinnati 18, Ohi 
Snyder Tool & ‘Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2351 Ilith St., 
Rockford, III. 


LATHES, Duplicating 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Hamilton, Ohio 
odge ‘& Shipley Co., 3055 Colerain Ave., Cin- 
25, Ohi 

Monarch Machine Tool Co., 27 Oak St., Sidney, 


Ohio 
Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press ‘Co. Kalamazoo, Mic 

Consolidated Mch. Tool Div., iis Road, 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Mch. Div., Barber Colman Co., Rock- 
‘or 

LeBlond. R. K., Mch. Tool Co., nen and 
Rds., Cincinnati 18, Ohi 
odge & Shipley — 3055 Colerain Ave., Cin- 
25, O 

—s Machine Tool Co., 27 Oak St., Sid- 


oman Kurt So, Inc., 42 Exchange Place, 
Jersey City 2 
Rogkters Machine Tool Co., 2500 Kishwaukee 
Rock 
Shetdon MA Co., Inc., 4240-4258 N. Knox 
Ave., CNeage 41, Ul. 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Hardinge “A Inc., 1420 College Ave., El- 
mira, 

Hendey Mch. Div., Barber Colman Co., Rock- 


ord, | 
Leblond, R. K. Mch. Tool Co., 
Edwards Rds., Cincinnati 18, 
Lodge & a oan Co., 3055 Colerain Ave., Cin- 
cinnati 
Lege an Enainering. Co., 4901 
hicago 30, III 
Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio 
Co., 


Madison and 
10 
Lawrence Ave., 


42 Exchange Place, Jer- 
Rocktord “Machine Tool Co., 2500 Kishwaukee 


Rockford 
shaldon Mch. ne., 4240-4258 N. Knox 


Ave., Chicago a! 


LATHES, Gap 


Atlas Press Co., Kalamazoo, Mich. 
Gisholt Machine Co. 1245 E. Washington Ave., 


Mch. Tool Co., and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Ce., 3055 Colerain. Ave., Cin- 
cinnati 


| 
= 


We learned a lesson 
from a lineman 


“Safety is where I shine,” one of our 
linemen told us recently. “Safety's one 
of the most important parts of my job. 
But saving—and that’s important, too, 
for a family man—that’s too tough. 
Why don’t you guys in the office make 
it easy for us—like that Payroll Savings 
Plan for U.S. Savings Bonds?” 


Of course, that is exactly what we 
want to do for every one of our people. 
We explained that to our lineman. But 
he certainly made us stop and think. 
Because if he didn’t know about our 
plan for buying U.S. Savings Bonds 
through Payroll Savings, then many 
other employees must be in the same 
position. 


We telephoned our State Savings 
Bond Director for help. He worked out 
a company-wide campaign for us. Ap- 
plication cards were placed in the 
hands of every person on our payroll. 
We had a fair participation when the 
campaign started. But within days 
afterward, we had an excellent per- 
centage of bond buying employees. 


It shows that practical people wel- 
come a chance to set up this sound 
savings plan. Today, particularly, there 
are more payroll savers than ever be- 
fore in peacetime. Look up your State 
Director in the phone book or write: 
Savings Bonds Division, U.S. Treasury 
Dept., Washington, D. C. 


MACHINERY 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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Product Directory 


the air valve with the floating | 


Starts every time — INSTANTLY! 


& 


a 


no sticking, lubrication or dirt problems 


Familiar with those Monday morning epidemics of sticking valves? 


Never happens with Numatics air valves . 


. not even after months 


of idleness. Because the patented floating sleeve- -lapped spool design 


eliminates the major cause of sticking . 


: moving elastic seals. 


Sealing is accomplished, instead, by the precision finish and close 


tolerance between spool and sleeve. 


And no-stick, no-leak sealing is just one advantage of Numatics 
valves. Lubrication is no problem, for a Numatics valve is imper- 
vious to oil additives. They'll operate on any standard lubricant . 

or, they'll run dry if the application requires it. Dirt is no problem, 
either, because the file hard, razor sharp spool lands and orifice 
edges chop dirt particles to a fineness that permits passage through 
the valve without the slightest damage. What's it all add up to? . 

a valve that’s more reliable and trouble-free, a valve that will last 
longer than any air valve now available. For complete details send 


for your copy of catalog #158. 


numMAaATICS leads the 


way in manifolds too 


For greater efficiency, lower cost, streamline 
your valve installations with Numati Itipl 
mount manifolds. Three types available . . . 
individual or common exhaust and conduit . . . in 
2 to 6 stations, 4 pipe sizes. SA Valves mount 
interchangeably, too! 


Nc. MICHIGAN 


SALES REPRESENTATIVES 


276—MACHINERY, October, 1958 


FROM COAST TO COAST 


LATHES, Hollow Spindle 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

LeBlond, R. K., Mch. Tool Co., and 
Edwards Rds., Cincinnati 18,’ Ohi 

Lodge & Shipley, Cc Co, 3055 Colerain ye Cin- 
cinnati 

South Bend Lethe Works Inc., 425 E. Madi- 

son St., South Bend, Ind. 


LATHES, Roll 


American Tool Works Co., Pear! and Eggleston 
ves., Cincinnati 2, Ohio 

Baidwin-Lima-Hamilton Corp., Lima Hamilton 
Div. Ohio 

Bliss, Co., Canton, Ohio 

LeBlond, "Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Soy, Inc., 42 Exchange Place, 

Jersey City 2, N. J. 


LATHES, Speed, Second-operation 

Atlas Press Co., Kalamazoo, Mich. 

Gisholt Machine C Co., 1245 E. Washington Ave., 
Madison 10, 

Hardinge Bros., "i. 1420 College Ave., El- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., peeaeen and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley Co., Cincinnati 25 ‘Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. 

Seneca Falls Mch. Co. Seneca Falls, N. Y. 

Sheldon Mch. Co., 4 258 N. Knox Ave., Chi- 
cago 41, Ill. 

Standard Electrical Tool Co., 2500 River Rd., 

Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati —) & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cosa yon. 405 Lexington Ave., New York 17, 


Lodge & Shipley Co., The, Cincinnati 25, Ohio 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 

Atlas Press Co., Kalamazoo, Mich. 

Bullard Co., Bridgeport 2, Conn. 

Corp., 405 Lexington Ave., New York 


Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, 

Jones & Bd “Mch. Co., 512 Clinton St., 
Springfield, Vt. 

King Machine Too! Div., American Steel Found- 
oe 1150 Tennessee Ave., Cincinnati 29, 

10 

National Acme Co., 170 E. 131st St., Cleveland 
3, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


LATHES, Turret, Ram Type, Saddle Type 

Atlas Press Co., Kalamazoo, Mich 

Bardons & Oliver Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio 

Bullard Co., Bridgeport 2, Conn. 

core, 405 Lexington Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Brothers, Inc., 1420 College Ave., 
Elmira, 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Levin & Son, Inc., Louis, Los Angeles 8, Calif. 

New Britain Mch. ‘5, New Britain- -Gridley Div., 
New Britain, Conn. 

Seneca Falls Mch. Co, Seneca 

Sheldon Mach. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. 

Warner & Rad Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


LATHES, Turret Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & Sharpe Mtg. Co., 235 Promenade St., 
Providence 1, 

Lufkin —_ Co. aS inaw, Mich. 

Starrett, L. S., Co., Athol, Mass. 


i. 


THE LARGEST PRIVATELY-OWNED 
FORGING HAMMER IN AMERICA! 


They work at Park Drop Forge Company in Cleveland, and they handle this 
giant 50,000-lb. Erie steam drop hammer with such precision they claim they 
could crack a watch crystal without damaging its works! 


To meet the rugged requirements of turning out 13-foot-long diesel crankshaft 
sections, Park Drop Forge looked to Erie Foundry for a complete installation of 
The line-up, left to right: a 1500-ton forging machines including hammer and presses. 
If your requirements include forging machinery or rugged hydraulic presses, why 
pre-form press; a 750-ton blocking press. not consult Erie Foundry Company? 


The snaking press makes a preform of In the Erie trimming press, the flash 
the bar to prepare it for the hammer. stays on top of die while forged shaft 
drops through. 


Greatest name 
_ in forging machinery 
since 1895 


ERIE FOUNDRY CoO. 


The blocking press in action .. . first Now the mighty giant 50,000-Ib. Erie —— ERIE.PA. 
step in forging bar stock. hammer starts the work of forging the * 
13-foot crankshaft section. 


e proud crew that operates = |. 
as 


L-M 
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LEVELS 


Lufkin Rule Co., inaw, Mich. 
Starrett, The L.'S., Athol. Mass. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Beerings, Inc., 3634 Euclid Ave., Cleveland 15, 


Cities gorvice Oil Co., 70 Pine St., New York, 


Shali Oil Co. 50 W. 50th St., New York, N. Y. 
Standard Oil ‘90'S. ‘Michigan; 


| 
eam 43 4 Co. Ltd., 2727 S. Troy St., 
Texas Co., 135 E. 42nd St., New York, N. Y. 


LUBRICATING SYSTEMS 


Gits Bros. Mf Pha 1846 I 
Chicago 23, S. Kilbourn Ave. 


Madison- Kipp’ Be. Madison, Wis. 


MACHINERY, Used and Rebuilt 


Eastern jen. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Miles oly Co., 2025 E. Genessee Ave., Sag- 
inaw, Mich 

Van Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe ite. Co., 235 Promenade St., 
Providence 1, R. 

Lufkin Rule Co. Talon. Mic 

Niagara Mch. & Tool 697 North- 
land Ave., 11, 

Starrett, The, Mass. 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 
Gorton Mch. Co., 1321 Racine St., Racine Wis. 


Optical Profile 
Grinder 


Profiles can be drawn to any enlarged 
scale between 10:1 and 50:1. 


Screen shows in sharp focus portion of 
profile drawing, corresponding section of 
workpiece and cutting edge of grinding 
wheel. 


Now . . . the finest precision grinding at 
savings of up to 40% in investment cost! 


| THE HOMMEL OPSM 


Hydraulic feed system maintains uniform 
rate of feed in all directions. 


One handwheel rotates glass plate marked 
with parallel lines. Hydraulic system con- 
trolled by movement of glass plate moves 
grinding wheel relative to workpiece. 


Easily operated; requires little training or attention. 


Write for literature and prices. 


Exclusive Representatives for the U. S. A. 


| AMERICAN LAUBSCHER 
onproralion 


FISK BUILDING, 250 WEST 57 STREET, NEW YORK 19, N. Y. 
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MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 17, 


Lufkin Rule Co., Saginaw, Mich. 

rbon, Kurt 42 Exchange Place, 
Jersey City 2 
Sheffield Corp., Yai" Springfield St., Dayton 


io 
Van Keuren Co., Watertown 72, Mass. 


MEASURING WIRES—Thread, Spline, 
Gear 

Sheffield Corp., Dayton 

Threadwell Tap & Die St., Green- 
fieid, Mass 

Van Keuren Co., Watertown 72, Mass 


MICROMETER HEADS 
Brown & Sharpe » isfg Co., 235 Promenade St., 
Bes it 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. 
o™ Co., 254 N. Laurel Ave., Des Plaines, 


Lufkin Rule Co., Saginaw, 

Scherr, George 200° St. 
New York N 

Starrett, The L. Athol, Mass. 

Van Keuren Co., Watertown 72, Mass. 


MICROSCOPES, Toolmakers’ 


Bausch & Lomb Optical Co., Rochester, N. Y. 
DoAll Co., Des Plaines, III. 
Opto- Metric yo Inc., 137 Varick St., New 


ork, N. 
Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12 


MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

Cincinnati Grinding Mches, Inc., 
4701 Marburg , Cincinnati 9 Ohio 

G & L and Hypro a. Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge Bros. ine, 1420 College Ave., El- 


Nichols, W. H. Co., Waltham 54, Mass. 
Sheldon’ Meh. Co., Inc., 4258 N. Knox Ave., 


MILLING MACHINES, Automatic 


Cincinnati Milling Machine Co., Cincinnati, 
io 
Comengates Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue pe, Detroit 7, Mich. 
Jones & Lamson Mch. Co., 160 Clinton St., 


Vt. 
m Joseph So., 5663 E. Nine Mile Rd., 
Detroit ich 
Nichols Co., Waltham 54, Mass. 
Pratt é Whitney Co., Inc., West Hartford, 


Con 
Seeder’ ‘Tool & Co., 3400 E. Lafayette, 
Detroit 7, Mich 
Sundstrand’ Mch. Tool Co., 2531 
Rockford, til. 
Tool Co., Inc., 255 North 18th St. 
Ampere, E. Orange, 4 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 

Cincinnati {Milling Grinding Mches., Inc., 
7 arburg Ave. a 9, Ohio 

Consolidated Mch. tool Div., Blossom Road, 
Rochester 10, N. 

Lucas Mch. Wrks., St. and Girard 


54 

Sundstrand Co., 2531 St., 

U. S. Tool Co, Inc., 255 North 18th St., 
E. Orange, ‘'N. J. 


| Ke ol. 
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MILLING MACHINES, Bench, — 

Atlas Press Co., Kalamazoo, M 

Hardinge Bros., Inc., 1420 Cae Ave., El- 
mira, N. Y. 

Nichols, W. H. Co., Waltham 54, Mass. 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool Con. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis 

Espen-Lucas Mch. Waihe, Front St. and Girard 


Nichols, W . H. Co., Waltham 54 
Sn & Engrg. Co., 3400 E. 
rol 


Sundstrand Mch. Tool Co., 2351 St., 
Rockford, Ill. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Arrow Engineering Co., 120 E. Market St., 
Indianapolis, Ind . 

Bridgeoort Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Cincinnoti Milling & Grinding 
4701 Marburg Ave., Cincinnati Ohio 

Colonial-Romulus Div., Parkgrove Station’ De- 
troit 5, Mich. 

Consolidated Mch. aa Div.. Blossom Road, 
Rochester 10, N. 

Cm Corp. 405 Ave., New York 


C 1200 Oakman Blvd., Detroit 


G& +1 and “Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du ‘Lac, Wis 
Goon, George, Machine Co., 1110 W. 13th 
Racine, Wis. 
& Trecker 6784 W. National, 
Milwaukee 
Nichols, W. Co. ‘Waltham 54, Mass 
Russell, Holbrook & Henderson, Inc., 292 “Madi- 
son Ave., New York 17, 
Sundtvend Mch. Tool Co., 2531 11th St. 
Rockford, Ill. 


Inc., 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, 

Brown & Sharpe Mfg. Ce, Providence, R. |}. 

Bullard Co., Bridgeport 6 Conn. 

Cincinnati ‘Mill ing & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Coss, 405 Lexington Ave., New York 


Gorton Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Machine Too! Div., 2009 Eastern 
Ave., Cincinnati, Ohio 

Inc., 1420 College Ave., El- 


Nichols, W. H. Co., ‘Waltham 54, 
Sheldon Machine Co., Inc., 4240- 4258 N. Knox 
Ave., Chicago 41. Ill. 


MILLING MACHINES, Knee Type Rise 
and Fall 

Cincinnati Milling & Grindirffy Mches., Inc., 
4701 Marbur ve., Cincinnati 9, Ohio 

Cn 405 Lexington Ave., New York 


Nichols W. H. Co., Waltham 54, Mass 
Orban, Kurt “42 Exchange Place, Jer- 
sey City, 


MILLING MACHINES, Knee Type Ram 

Brown & Sherge Mfg. Co., 235 Promenade St., 
Providence R. 

— Mch. — 1321 Racine St., Racine, 


Kearney & Trecker . 6784 W. National, 
Milwaukee 14, Wis 


MILLING MACHINES, Knee Turret 
Gorton Mch. Co., 1321 Racine Racine, 
is. 


MILLING MACHINES, Knee Type, 
Vertical 


Atlas Press Co., Kalamazoo, Mich. 
Austin Industrial Corp., 76 Mamaroneck Ave., 
hite Plains, 
Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling & Grinding Mches., Inc., 
4701 ee Ave., Cincinnati 9, Ohio 
450 Lexington Ave., New York 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, is 

Kearney & Trecker ar 6784 W. National, 
Milwaukee 

Nichols, W. — Waltham 54, Mas: 

Orban, Kurt Inc., 42 Exchange Jer- 


sey City 2, N. J. 
Russell, Holbrook’ & Henderson ne 292 Madi- 
son ‘Ave., New York 17, N. Y 


MILLING MACHINES, Planer Type 


Hamilton 

Consoildated ich. Tool Div., Blossom Road, 
Rochester 10 ¥, 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

G & Hypro Div & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 


Gray A., Co., Woodburn Ave. and Penn 

Evanston, Cincinnati, Ohio 

Milwaukee 14, 


murt “42 Exchange Place, Jer- 


N. 
Mech. Tool Co., 2531 St., 
Rockford, 


MILLING MACHINES, Spar 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 
Milling & Grinding Mches., Int., 
Moret Ave., Cincinnati 9, Ohio 
cus ®t. 405 Lexington Ave., New ‘York 17, 


G & L and Hypro Div. Cee & Lewis Mch. 
Tool Co., Fond du ‘Lac, W 

Kearney & Teacher W. National, 
Milwaukee 

Sundstrand Tool Co., 2531 11th St., 
Rockford, Ill. 


Goth NEW DIFFERENT 
__ SHELDON 15” 


ER6OP 
5° bed—31” centers 


59350° 


New. Revolutionary double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
bese price mediate shafts—delivers more 
(Less Electricals) power to spindle. 


This is an all new lathe that bridges the gap between con- 
ventional belt driven and geared head lathes. It combines 
the capacity and power of a geared head with the economy 


and flexibility of a belt driven lathe. Available with 5’, 6’ and 


Write for Circular 
SHELDON MACHINE CO., INC. 4246 Knox Avenue « Chicago, U.S.A. 
Now on display and being demonstrated by SHELDON Dealers everywhere, including: 


City Distributor 
Aurora (ill.) Valley Supply Tool Co., inc. 
oston Chandler & Farquhar Company 
Bridgeport J. L. Lucas and Sons, Inc. 
Buffalo Beals, McCarthy & Rogers, inc. 
O'Connell Machinery Company 
Chicago Boyd Wagner Company 


Crown Supply Company 
Harry Lee and Sons Company 


Cincinnati Cincinnati Machinery Company 
Cleveland Garco Machinery, Inc. 
Denv Mine and Smeiter Supply Company 
Detroit J. Lee Hackett Company 


Charles A. Strelinger Company 


8’ bed lengths providing 31", 42” and 66” center distances. 


City Distributor 
Elkhart (ind.) Niblock Machinery, Inc. 
Houston Rex Supply Corporation 


Los Angeles Harron Rickard & McCone Co. of So. Calif. 
eaboard Machinery Company 


Milwaukee State Machine Tool Company 
Minneapolis Satterlee Company 
Newark Raiph Hochman Company 
New Orleans Dixie Mill Supply Company 
New York City Morris Abrams, inc. 

Rudolph Bass 
Philadelphia Delta Equipment Company 
South San Francisco BHS Machinery Company 
Tucson Complete industrial Supply Company 
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Your 
Equipment 


VIKING PUMPS ADD 


BUILT-IN QUALITY 


fuel pump pump, 
flan connection, 


If you are a manufacturer of machines requir- 
ing pumps, it will pay you to learn how a 
Viking rotary pump could add quality, as an 
integral part of your equipment. The stand- 
ardization of Viking Pumps on so many pieces 
of equipment in the industrial field proves 
their successful performance. 


so, if you manufacture ,.. 
Diese! engines Speed recording 
Paint application equipment 
equipment Asphalt distributors 
Transport trucks Hydraulic lifts 
Spraying equipment Oil well fracturing 
Ice machines equipment 
Food and chemical 


Ammonia systems 
processing equipment industrial burners 


Oil heaters Pipe line coating 

Feed mixers equipment 

Marine gear sets LP-Gas fuelers 

Ory cleaning equipment Fuel delivery trucks 
Milk trucks and many others . «6 
«+ » ask Viking to show you a pump that will 


help build quality into your equipment, To 
start, ask for folder Form 409J. 


VIKING —the leader, 
not a follower, 
in Rotary Pumps 


VIKING 


Pump Company 
Cedar Falls, lowa 
In Canada, it’s “ROTO-KING” pumps 


See Our Catalog in Sweet's Product Design File 
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MOLDING MACHINES, Plastic 
Boker Brothers Inc., 1000 Post Ave., Toledo 


io 

Elmes Eng. Div., American Steel Foundytes, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Gear Shaper Co., 78 River St., Sorvino 


d, Vt. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 


MOTORS, Electric 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Lincoln Electric Co., Cleveland 17, Ohio. 

Reliance Electric & ‘Enginering Co., 1200 Ivan- 
hoe Rd., Cleveland 10, Ohio. 


MOTORS, Hydraulic 


Barnes, J. S., Corp., Rockford, Ill. 

Denison En ineering, ‘Div. American Brake Shoe 
Co.. 1152 Dublin Rd., Columbus 16, Ohio 

Corp., 1200 ‘Oakman Bivd., Detroit 
2 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Oil r Co., 1569 . Pierce St.; Milwaukee, 


is. 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 

Vickers, Inc., Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MACHINES, Dial 
ype 
Caner Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Me Tool Co., 15 Wason Ave., Spring- 

'e 

Cross Co. 3250 Bellevue, Detroit 7, Mich. 

Ettco Tool o% Inc., 594 Johnson Ave., Brook- 
lyn 37, N. 

Greenlee’ Bros. & Co., 2136 12th St., Rock- 
or 

Hartford Special Machinery C6., 287 Home- 
stead Ave., Hartford, eo 

Kingsbury Mch. Tool Corp. N. H. 

Lamb, F. Joseph Co., Mile Rd., 
Detroit 34, Mich. 

National Automatic Tool Co., S. 7th N. St. 
Richmond, 

Sundstrand Mch. Tool Co., 2531 - lith St., 
Rockford, Ill. 

Verson Alisteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker eoeinare Inc., 1000 Post Ave., Toled 


Barnes Drill Co., 814 Chestnut St., Rockforu, 


coe MT Tool Co., 15 Wason Ave., Spring- 
ie 


M 
~— > Mch. Vest Co., 839 Green St., Ann Arbor, 


Bulls Co., Bridgeport 6, Conn. 
Cincinnati Milling Mch. ‘Co., Cincinnati 9, 


Ohio 

Clearing phe, Corp., 6499 W. 65th St., Chi- 
cago 38 

Davis & Co., 4460 N. 124th St., 
Milwaukee | 

hich Corp., 1200 Oakman Blvd., Detroit 

Greenlee a & Co., 2136 - 12th St., Rock- 
ford, Ill. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker Son., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, 


Mich. 
Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Moline Tool Co., 102-20th St., Moline, i. 
National Automatic Tool Co., 'S. 7th N. Sts., 


—— Co., 1 New Bond St., Worcester 6, 
Sundstrand igh. Teol Co., 2531 - 11th St., 


Rockford, 


Allstee! Press 9399 S. Kenwood 
Ave., Chicago 19, Ill. 


NIBBLING MACHINES 
Wales-Strippit Corp., Akron, N. Y. 


NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


OILERS AND LUBRICATORS 


Gits Bros. Mfo. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill 


Madison-Kipp Corp., Madison, Wis 
Wicaco Mch, Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
pee Oil Co., 70 Pine St., New York, 


Shell Oil Co., 50 W. 50th St., New York, N. Y. 
a Refining Co., 600 - 5th Ave., New 


Yo 
m.....F Oil Co. (Indiana), 910 S. Michigan 
Ave., Chicago 80, Il. 


OPTICAL FLATS 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

DoAll Co., Des Plaines, lil. 

Scherr, 200 Lafayette St., 


Van Keuren Co., Watertown 72, Mass. 


PACKING, Leether, Metal, Rubber 
Asbestos, Etc. 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Des Plaines, Ill. 

G & L and Hypro Div. bg mg & Lewis Ma- 
chine Too! Co., Fond du Lac, Wis. 

Starrett, The L. $., Co., Athol, Mass. 

Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PIPE, Steel, Stainless, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Stee! Co., Bethlehem, Pa. 

Carpenter Stee! Co., 105 W. Bern St., Reading, 
Penna. 

Ryerson, Joseph T. & aw” Inc., 16th & 
Rockwell Sts., Chicago 8 i 

United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
vege Co., 5504 Walworth Ave., Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 


Americon Brass Co., 25 Broadway, New York, 


Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 

Revere Copper & Bras Inc., 230 Park Ave., 
New York 17, 


MAC 
Davis & 4460 N. 124th St, 
Milwaukee 10, 
Landis Machi Waynesboro, Pa. 
Sheffield gg Box’ 893, Dayton 1, Ohio 


PIPE be AND CUTTING 


M-N-O-P 
> | 
, 
| 


HERE 


THE GRINDER 


@ A smaller (14” x 42” or 14” x 48” table) 
heavy duty, high precision surface grinder with con- 
trols at eye level retaining all the features that have 
made HILL horizontal spindle hydraulic surface 
grinders famous for precision production during the 
past twenty years. This is an entirely NEW grinder 
brought out at your request to compliment the line of 
HILL heavy duty surface grinders of larger sizes. 
Where initial cost and limited floor space are 
critical factors we believe that this new, smaller 
HILL grinder will solve your finer finishing 
problems. Full details are given in bulletin 58GS. 


HILL Horizontal Spindle grinder with fully hydraulic 
table and cross feeds. Size: 14" x 42” table with 16” 
clearance. Magnetic chuck is standard equipment. 


Of course we still make the full 
line of HILL horizontal spindle 
and vertical spindle grinders in 
the larger sizes with table lengths 
from 5 to 20 feet. 


THE HILL ACME COMPANY 

‘Threading — Tapping Machines 
1207 W. GSth STREET @& 

CLEVELAND 2, OHIO 
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PLANER JACKS—See Set-up Equipment 
PLANERS, Double Housing and 
Openside 


Corp., Lima Hamilton 
Hamilton Oh 
Consolidated Mch Tool Div., Rochester, N. Y 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Gray, G. A. Co., 3611 Woodburn Ave., Cin- 


Orban, Kurt , Inc., 42 Exchange Place, Jer- 


Rogkterd Machine Tool Co., 2500 Kishwaukee 
, Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
Comen Kodak Co., 343 State St., Rochester 4, 


Gisholt Mch. Co., Madison, Wis 
Stee! Corp., Nat’! Tube Pittsburgh, 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDER, Automatic 


One &. W. Co., 1375 Raff Rd., S. W., Canton, 

io 

Nilson, A. H. Machine Co., Bridgeport, Conn. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport |, Conn. 

U. S. Tool Co., 255 N. 18th St., Ampere, 
East Orange, N. J. 


PRESSES, Arbor 
Foundry & Machine Co., Birds- 


pake "corp, 604 Monroe St., Grand Haven, 
ich 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Famco Machine Co., Kenosha Wis. 
Logansport Machine Co., Inc., ee: Ind. 
Threadwell Tap Die Corp., 6 Arch St., 


OPTIONAL EQUIPMENT 
Oil shield. Air clutch. Left or right 


fly wheel mounting. Variable speed ® A completely new No. 3'/2 — 27 ton — punch press 
drive. Automatic feed. Automatic hat offers many advantages. 


misfeed stop. Accurate top stop. 
Push button or dial speed controls. 
Electric speed indicator. J.1.C. 


e Improved frame design gives greater rigidity 
for better accuracy and longer die life. 


wiring. Autometic lubrication. ® Fully enclosed for extra safety and cleanliness. 
Stroke length and shut height to e@ Speeds to 450 s.p.m. with 1” stroke (2'%2” stand- 


fit the job. Bronze gibs, etc. 


Straight Side Punch Presses 
Single and Double Crank 


Versatile, fast for volume pro- 
duction of small parts 
with large or progressive dies. 
20 to 150 tons. 


ard — 4” maximum to order). 
@ Efficient at all speeds — on all jobs. 
@ Readily adaptable to special jobs at low cost. 


NEW L&J CATALOG with complete spe- 
cifications and construction features of 23 O.B.I. 
punch presses in geared and non-geared types 
from 14 to 90 ton capacities. Also, Straight Side 
Punch Press. Write for your copy now. 


L&J PRESS CORPORATION AVE 
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ELKHART, INDIANA 


Greenfield, Mass 
Wilson K. R., Inc., ‘Arcade, 


PRESSES, Assemblin 
Alva Allen Industries, Clinton, Missou 
Bliss E. W. Co., 1375 Raff Rd., S. W., oun, 


hio 
om ‘corp, 604 Monroe St., Grand Haven, 


mm. Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave. ne 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 


Farquhar, A. B. Div., 142 N. Duke St., York. 
na 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Corp., 470 Woodward 
Ave., Buffalo 17 


PRESSES, Blanking, Stomping | 
Alva Allen Industries, Clinton, 


Con 
Birduboro Steel Foundry & Machine Co., Birds- 
ro, Pa. 
ones © W. Co., 1375 Raff Rd. S. W., Canton, 
io 
Engineering Co., Chambersburg, 


Clearing a Corp., 6499 W. 65th St., Chi- 
ca 


o 38 
a= and Crane & Engineering Co., Wickliffe 
io 


Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
ineering, Div. pa Brake Shoe 
Dublin Rd., Columbus 16, Ohio 
Farauhar, A A. B. Div., {42 N. Duke St., York, 


Federal “jMachine & Welder Co., 1745 Overland 
ve., N. E. Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 


Ind. 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati Ohio 

Minster Machine Co., Minster, Ohio 

Niagara Machine & be aaa 637 Northland 


U. S. Tool Co., Inc., BSs N. 8th St., Ampere, 
y Orange, N. J. 
& O Press Co., Hudson, New York 

Allsteel 9309 S. Kenwood 
Ave., Chicago 19, 


PRESSES, Briquetting 


= Foundry & Machine Co., Birds- 

ro, Pa 

Denison Engineering, Div. American Brake Shoe 

1152 Dubiin Rd., Columbus 16, Ohio 

—— Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

a A. B. Div., 142 N. Duke St., York, 
enn 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Wilson, K. R., Inc., Arcade, me 


PRESSES, Closed-Die Forging 


Ajax Manufacturing Co., 1441 Chardon Rd., 
Cleveland 17, Ohio 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 


. 1375 Raff Rd., S. W., Canton, 
io 


ng. “American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
“"~ Foundry Co., 1 253 W. 12th St., Erie, 


enna. 

Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allstee!l Press 9309 S. Kenwood 
Ave., Chicago 19 

Wilson, K. R., Inc., 


PRESSES, Coining, Embossing 

oo Steel Foundry & Machine Co., Birds- 
oro 

Bliss, E. W. Co., 1375 Raff Rd., S, W. Canton, 


hio 
Chombersburg Engineering Co., Chambers- 


rg, Pa. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ili. 

se arnay | Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

a Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes_ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Farquhar, A. B. Div., 142 N. Duke St., York, 


enna. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E. Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gileed, Ohio 

Minster Machine Co. Minster, Ohi 

Niagara Machine & feat Wks., 637 Northland 
Ave., Buffalo 11, 


P 
| 
4 
4 
HIGH SPEED 
bd 
yy 
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P 


Verson Allstee! Press 9309 S. Kenwood 
Ave., Chicago 


PRESSES, Die Sinking (Hobbing) 
Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 

Ohio 
en Engineering Co., Chambersburg, 


Clearing acting Corp., 6499 W. 65th St., 
Chicago 38, 
Dake Monroe St., 
ich. 
Eines Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
a 2 Foundry Co., 1253 W. 12th St., Erie, 


nna 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Grand Haven, 


enna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 


hio 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

‘Cleveland Punch & Shear Co., 
Clair Ave., Cleveland 14, Ohi 

— Corp., 604 Monroe St., 


ich 
ae} Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 


enna. 

Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna 

Federal Machine & Welder Co., 1745 Over- 
land Ave E., Warren, Ohio 

Hydraulic Raa mtg. Co., Mount Gilead, Ohio 

Ll & 2 Press Corp., 1631 Sterling Ave., Elkhart, 


Minster Machine Co., Minster, Oh 

Niagara Machine & rool Wks., O37 Northland 
Ave., Buffalo 11, 

Producto Machine ‘co, ‘Gas Housatonic Ave., 
Bridgeport 1, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


— Haven, 


PRESSES, Drawing 


Alva Allen Industries, Clinton, Missouri 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. ; 

Birdsboro Steel Foundry & Machine Co., Birds- 


boro, 
1375 Raff Rd., S. W., Canton, 


Pa 

Bliss, E. WwW. Co., 
Ohio 

Cincinnati Milling & Grinding Inc., 
4710 Marburg Ave., Cincinnati 9, Ohi 

Clearing Corp., 6399 W. 65th 
Chicago 38, 

Cleveland Fo thy & Engineering Co., Wickliffe, 


hio 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
— ‘ ineering, Div. American Brake Shoe 
Co., Dublin Rd., Columbus 16, Ohio 
Elmes Aan Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Co., 1253 W. 12th St., Erie, 
A. B. Div., 


142 N. Duke St., York, 
Penna 


jMachine, & Welder Co., 1745 Over- 
land Ave., N. Ohio’ 

Hydraulic Press hig ¢ Mount Gilead, Ohio 

J Press Corp 631 "Searing Ave., Elkhart, 


nd. 
Minster Machine Co., Minster, Ohio 
Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 
Nilson, A. H. Machine Co., ore, Conn. 
Verson Allstee! Press Co., Kenwood 
Ave., Chicago 19, Ill. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Extrusion 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
One. 4 W. Co., 1375 Raff Rd., S. W., Canton, 


Ciamine Machine Corp., 6499 W. 65th St., 
Chica 

Elmes Eng. biv., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 
a, A. B. Div., 142 N. Duke St., York, 

enna 


Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., “Arcade, N. Y. 


PRESSES, Foot 


Famco Machine Co., Kenosha, Wis. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & Tool ‘Wk s., 637 Northland 
Ave., Buffalo 11, 

Producto 985 Housatonic Ave., 
1 

Verson steel oo Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Machine Corp., 6499 W. 65th St., 
hicago 38, Ill. 

Cleveland Punch & Shear —. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 
om. Corp.,. 604 Monroe "Grand Haven, 

ich 
Eimes Eng. Div., American Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


Farquhar, A, B. Div., 142 N. Duke St., York, 
Penna. 
Federal Machine & Welder Co., 1745 Over- 


land Ave., N. E., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Minster Machine Co., Minster, Ohio 
Niagara Machine & “Tool Wks., 637 Northland 
Ave., Buffalo 11, 
V & O Press Co., Hudson, New York 
Verson Allsteel Press Co., 9309 S. 


Kenwood 
Ave., Chicago 19, 


A —— height adjustable, steel 
table-truck-work bench! Used for die 
transfer, machine feeding, assembly 
(at best height, in best light). For lift- 
ing, lowering, transport of all compact, 
heavy loads. Saves "handling" acci- 
dents to both men and materials. 
Saves minutes for men wherever used. 


Write* 
for NEW, FREE Bulletin 
No. P-2408 


fa 


ADDRESS 


onToo! 


Recent changes and addi- 
tions provide many bonus 
features. 


Unobstructed perimeter 


(work from any side!) 


Six 
Wheel 
Models 


Capacities to 5,000 pounds. 


- with PO RT E LVATO R 


Handy HAMILTON Portable, Elevating Table 


3 table surfaces 


4 point support 


Special 
Designs 
More Service tool 
for Less Money than 
Any other unit of equipment 


THE HAMILTON TOOL COMPANY 
834 South Ninth Street 
HAMILTON, OHIO 
2408 
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PRESSES, Notching 


Alva Allen industries, Clinton, Missour 

Clearing Machine Corp., 6499 W. 65th .. 
Chicago 38, 

A. 'piv., 142 N. Duke St., York, 
enn 

Federal Machine & Welder Co., 1745 Over- 
land Ave., Ohio 

Minster Machine Minster, Ohio 

Niagara Machine a Tool | Wks., 637 Northland 
Ave., Buffalo 11, N. Y¥ 

V & O Press Co., Hudson, New York 

Vereen Alisteel Press Co., 9209 S. Kenwood 

Chicago 19, 
Wales Corp., Akron, 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 


Alva Allen Industries, Clinton, Missouri : 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


ihio 

Clearing Mechine Corp., 6499 W. 65th St., 
Chicago 38, II! 

Cipsiens Crane & Engineering Co., Wickliffe, 


Cleveland Punch & Shear _ Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 
Dake Corp., 604 Monroe St., “Grand Haven, 


ic 
Elnes Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 

me... Machine Co., Kenosha, Wis. 

ro, A. B. Div., 142 N. Duke St., York, 

Federal & Co., 1745 Over- 
land A N. E., Warren, Ohio 

L Prose ‘Corp., Sterling Ave., Elkhart, 
n 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Mig Wks., 637 Northland 
Ave., Buffalo 11 Ve 

Nilson, A. H. Co. Bridgeport, Conn. 

Verson Allstee! Press Co., 9309 S. Kenwood, 
Chicago 19, 

Wales- Strippit’ Co., Akron 

Wiedemann Machine Co., Sulph Rd., King of 
Prussia, Penna. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Quenching 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Penna. 
Gqsepn Wks., 1000 University Ave., Rochester 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Stee! Foundry & Machine Co., Birds- 


ro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 

Engineering Co., Chambersburg, 


a. 
Cincinnati Milling & Grinding Machines, Inc., 
01 Marburg Ave., Cincinnati 9, Ohi 
Clearing Corp., 6499 W. 65th 
Chicago 38, 
om Corp., “04 Monroe St., Grand Haven, 


Elmes Eng. Div., Steel poundries, 
1150 Tennessee A Cincinnati 29, Ohi 
Foundry Co., 1283 W. 12th St., Erie, 


nna. 

roe, A. B. Div., 142 N. Duke St., York, 
en 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & ‘Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Allsteel Press 9309 S. Kenwood 
Ave., 19, 


PRESSES, Trimming 


Alva Allen Industries, Clinton, Missouri 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 
Engineering Co., Chambersburg, 


a. 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 
Clayetang Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
om. Corp., 604 Monroe’ St., “Grand Haven, 


Denison Enginserine, Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohi 
Erie Foundry Co., 1283 W. 12th St., Erie, 
enna. 
Foraunar, A. B. Div., 142 N. Duke St., York, 


enna. 
Machine & Welder, Co., 1745 Overland 
N. arren, 
Press Mfg. Co., Gilead, Ohio 
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L 2 3 Press Corp., 1631 Sterling Ave., Elkhart, 


em Machine Co., Minster, Ohio 

Niagara Machine & Foal Wks., 637 Northland 
Ave., Buffalo 11, 

Verson’ Alisteel 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Arcade, N. Y. 


PROFILING MACHINES—See Milling 
Machines, Die Sinking, etc. 


PROTECTORS, Thread & Tube 


M ~~ A. E. Co., 920 Ripley St., Santa Rosa, 
alif. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. 
Delta Power Tool ‘Rockwell Mfg. 
Pittsburgh, Pa. 


PUMPS, Coolant and Lubricant 


Brown & Sharpe Mf Providence, R 

Deita Power Tool "Rockwell Mfg. 
Pittsburgh, Pa. 

o., 3705 N. Lincoln Ave., Evans- 


Ingersoll- Rand Co., 

Little Giant Pump Co Bivd., 
Oklahoma City 18, Pn 

Logansport Machine oo. Inc., 810 Center 
ve., Logansport, In 

Ruthman gst =. 1809 Reading Rd., 
Cincinnati 2 

Viking Pump Falls, lowa 


PUMPS, Hydraulic 

American Engineering Co., Wheatsheaf Lane & 
Sepviva St., Philadelphia 37, Penna. 

Barnes, John : Corp., Rockford, th. 

Brown & Sharpe Mfg. Co., Providence, R. 
Denison Engineering, Div. American Brake Sine 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Steel 
1150 Tennessee Ave., Cincinnati 29, Ohio 
— Press Mfg. Div., Mount Gilead, Ohio 
ae Co., 1569 W. Pierce St., Milwaukee, 


Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, III. 

Vickers Incor rated, Division of Sperry Rand 
orp. Oakman Bivd., Detroit, Mich. 

ve bump Co., Cedar Falls, 

Wilson, Inc., Arcade, N. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers 
Taper, Shell, Adjustable, etc. 


Barber-Colman Co., 1300 Rock St., Rockford, 


Cleveland ‘ee Drill Co., 1242 49th St., 
All Co., 254 Ni. Laurel Ave., Des Plaines, 


National Twist Drill & Tool Co., Rochester, 
ich. 
Standard yf Co., 3950 Chester Ave., Cleve- 


land 14 


io 
Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 


REELS, Stock 

neeptenat Acme Co., 170 E. 131st St., Cleveland 
, Ohio 

tage a A. H. Machine Co., Bridgeport, Conn 


Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS FOR BEARINGS, etc. 
Bogsines, Inc., 3634 Euclid Ave., Cleveland, 


Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City ye A 


RIVETERS, Portable 
Chicago Pneumatic Tool Co., 6 E. 44th St., 


w York, N. Y. 
Co., 11 Broadway, New York 4, 


RIVETERS, Stationary 

Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence R. |. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, 

Tomkins-Johnson Co., 617 N. “Mechanic St., 
Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 


Kasenit Co., Mahwah, 
Products, Inc., St., New York, 


Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Shell Oil 50th St., New York, N. Y. 

Stuart, D. | Co. Ltd., S. Troy 
Chicago 35, 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Heck, Band, Circular 
Friction 
Armstrong-Blum Mfg. 5700 W. Blooming- 
dale Ave., Chicago, I! 
ay Mfg. Co., 60 Governor St., Hartford, 
onn 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence R. 


DoAll Co. 254 Laurel Ave., Des 
Espen- Lucas Mach. Works, Philadelphia, Pa. 
oo _ & Steel Co., ‘470 Main St., Fitch- 


Mess S., Co., Athol, Mass. 


SAW BLADE SHARPENERS 
Cus core. , 405 Lexington Ave., New York 17, 


DoAli Co., Des Plaines, lil. 
Espen- Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 


Texas 
Delta Power Tool Div., Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, Pa 
DoAll Co., 254 Laurel Ave., Des Plaines, ‘WM. 
Famco Machine Co., Kenosha, Wis. 


SAWING MACHINES, Circuler Blade 

Consolidated Mem. Tool Div., Blossom Road 
Rochester 1 

Delta Power Div., Rockwell Co.. 
400 N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, ‘Wh. 

Espen- Lucas Machine Wotks, Front St. and 
Girard Ave., Philadelphia, Pa 

Ty-Sa-Man Machine Co., Inc., Knoxville, Tenn. 


SAWING MACHINES, Pewer Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Chicago Pneumatic Toot Co., 6 E. 44th St., 
New York 17, N. Y 


SAWS, Screw-slotting—See Cutters, 
Milling 


+ 
4 
4 


The - Werson ~ 


Contract Fabricating Division... 


At your service for Weldments 
and Steel Plate Work 


Verson offers complete, modern facilities for all your steel 
plate fabricating requirements. An efficiently laid out 55,000 
sq. ft. building with 170 tons of crane and hoist capacity houses Contract Machining 
steel plate storage, flame cutting, welding, stress relieving and . 

shot blasting facilities. A 1000 ton press brake is available for 


forming and straightening plates. Welding positioners handle 


Verson’s Contract Machining Division offers com- 
up to 40,000 pounds. 


plete machining and gear cutting services for 
‘iti ce f ; requirements beyond the capacity of your equip- 
These facilities are at your service tor prompt, economical fa- ment. Write for further details or send an outline 


bricating. For quotations, send an outline of your requirements. of your needs. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 
~Verson-~| VERSON ALLSTEEL PRESS CO. 


9309 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ¢ 


8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 


For more data on any products advertised this issue use card, page 193 
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MIGROHONING AT EVINRUDE | 


trims costs... booms productivity... 
eliminates operations...improves quality 


Evinrude Motors, Division of Outboard Marine Corporation, has re- 
placed with Microhoning their former method of processing conn bores. 


Here’s why: 


MICROHONING INCREASES PRODUCTIVE CAPACITY 23 TIMES 


Before Microhoning equipment was installed, Evinrude used diamond boring 
on wristpin and crankpin bores. Now! A per-man productivity comparison 
of the two processes shows: diamond boring, 300 rods in 40 hours; Micro- 
honing, 7,000 rods in 40 hours. 


REDUCES OPERATIONS 


Greatest cost-cutting contribution 

made by Microhoning is elimination 

of three former operations: 

. 1. Re-milling locating faces of wrist- 
pin bores. 

2. Straightening of rods after boring. 


3. Milling oil hole grooves in wristpin 
bores. 


ELIMINATES BRONZE INSERTS 


The functional surface characteristics 
of Microhoned rod bores preclude 
the need for bronze bushings or 
shoes. Based on current production 


ances and 


MICROMATIC 


Shown to the left is one 
of two lines of Micro- 
honers. Each machine 
has: Microdial auto- 
matic stone-feed and 
stone-wear compensa- 
tion; automatic stone- 
wear indicator; and 
Microsize Gage Ring 
automatic sizing control. 


schedules, the cost of millions of 
bronze inserts will be saved this year. 


ASSURES FEWER REJECTS 


From a Microhoning run of 62,000, 
receiving 100% inspection on an air 
gage, only 200 rods required reproc- 
essing. This is a rejection rate of only 
3/10 of 1%. 


IMPROVES PRODUCT QUALITY 


Microhoning is a low-velocity abrad- 
ing process that leaves bore surfaces 
free of torn, smeared or burned 
metal. Benefit: Rods that have pre- 
cise, longer wearing bores. 


* To learn more of why Microhoning pro- 
; vides efficient stock removal, closer toler- 
é 


functional surfaces, write to: 


HONE Corp. 


8100 SCHOOLCRAFT AVENUE DETROIT 38. MICHIGAN | 
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SCREW DRIVERS, STUD AND NUT 


TTERS, Power 

Tool Co., 6 E. 44th St., 
lew 

Cleco Air Ae Ns, P. O. Box 2119, Houston, 


Texas 
Consolidated Joo! Div., 
Rochester 10 
Cross Co., 3250 Detroit 7, Mich. 
—— -Rand Co., 11 Broadway, New York 4, 


1906 Rockwell St., Chi- 


Blossom Road, 


Scully-Jones & Co., 
cago 8, Ill. 


SCREW MACHINES, Hand—See Lathes, 
Turrett, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 

Brown & Sharpe Mfg. Co., Providence, R. 

Cleveland Automatic Machine Co., 4932 ‘Beech 
St., Cincinnati 12, Ohi 

Cone’ Automatic Mch. a Inc., Windsor, Vt. 

Corp., 405 Lexington Ave., New York 


Gear Grinding Fawn Co., 3901 Christopher St., 


Detroit 11, 

Gisholt Mch. ce. 1245 E. Washington Ave., 
Madison 10, 

Gorton, George, Mah. Co., 1110 W. 13th St., 
Racine, 

National fame Co., 170 E. 131st St., Cleve- 
land, Ohio : 
New Britain poch. Co., New Britain- Gridley 

Mch. Div., New Britain, Conn. 


Russell, Holibrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


SCREW MACHINES, Multiple-Spindle 
Automatic 


Cone Automatic Mch. Co., Inc., Windsor, Vt. 
Greenlee Bros. & Co., 2136 12th St., Rockford, 


Co., 170 E. 3ist St., Cleve- 
britain Mch. Co., Britain-Gridley 
ch. Div Britain, 
Scherr, George Co co, Inc., 200 Lafayette St. 
New York 12, 
Warner & 2 6761 Carnegie Ave., Cleve- 
land 3, Ohio 


SCREW PLATES 


Threadwell Tap & Die Co., 
Greenfield, Mass. 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


16 Arch St., 


SEALS AND RETAINERS—Oil or Grease 
oe Inc., 3634 Euclid Ave., Cleveland, 


Co., 6400 Oakton St., 


Mfg. Co., 
Chicago, Illinois 


SEPARATORS, Magnetic 
Serres Drill Co., 814 Chestnut St., 


Tool Co., 2531 
Rockford, 


SET-UP EQUIPMENT 


Armstrong Bros. Tool Co., 
Ave., Chicago, Ill. 

Lufkin Rule Co. Saginaw, Mich 

Northwestern Tools, Inc., 117. Hollier Ave., 
Dayton 3, Ohio 

Starrett, The L. S., Co., Athol, Mass. 


SHAPERS, Crank and Hydraulic 


Austin Industrial A 76 Mamaroneck Ave., 
White Plains, 
Cincinnati Shaper Co., P. O. Box 111, Cincinnati 


Morton 
1858 S. Kilbourn Ave., 


Rockford, 
llth St., 


5200 W. Armstrong 


11, Ohio 
Cosa ‘Con. 405 Lexington Ave., New York 17, 


Ordon, Kasey Co., Inc., 42 Exchange Place, Jer- 

Rockford *Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Mch. Co. Vt 4240-4258 N. Knox 
Ave., Chicago 41, | 


SHAPERS, Vertical and Slotters 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Con 

Consolidated Mch. Tool Div., 
Rochester 10, 

Orban, Kurt Co., 
sey ‘City 


Rockford ‘ach. Tool Co., 2500 Kishwaukee St, 
Rochford, III. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


Blossom Road, 


“42 Exchange Place, Jer- 


~— 
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SHEARS, Rotary 
Comp Corp. 405 Lexington Ave., New York 17, 


Niagara Mch. & yoo! Works, 683 Northland 


ve., Buffalo, N. 
Simonds Saw & Steel Co. (Knives), 470 Main 


St., Fitchburg, Mass. 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Co., Pa. 
Co., P. O. Box 111, Cincinnati 


Cosa ‘Coro. 405 Lexington Ave., New York 17, 


ma... ‘Machine Co. , Kenosha, 


Lodge & Shi 3055. Ave., 
Cincinnati 


Niagara Mch. x or Works, 683 Northland 
Ave., Buffalo, N. Y. 


Simonds Saw & Steel Co. (Blades), 470 Main 
St., Fitchburg, Mass. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Simonds Saw & Steel’ Co., 470 Main St., Fitch- 
burg, Mass. 


MACHINES, Rotary 


Bliss Co., W., Canton, Ohio 

Niagara ‘Mich & Tool Works, 683 Northland 
Ave., Buffalo 11, 

— Co., 5504 Walworth Ave., Cleveland 2, 


SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 

Co., 1331 S. tet 

John S. Corp., Rockford, 

National Acme Co., 170 E. 
land 3, Ohio 

Vickers, inc., Detroit 32, Mich. 


Milwaukee 


Cleve- 


SPECIAL MACHINERY AND TOOLS 

ey Co., 1700 Stratford Ave., Strat- 
or 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Lima-Hamilton Corp., Lima Hamilton 

Hamilton, Ohio 

Bowen Chestnut, Rockford, III. 

Barnes, ‘& John Co., 201 S. Water St., 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bethlehem Steel “Bethlehem, 

Gear & Mch. Works, 35 Spring 
arden St., Philadelphia, Pa 

=" Steel Foundry & Machine Co., Birds- 


Pa 
Blenchned ‘Mch. Co., 64 State St., 


Cambridge, 
ass. 
Bliss, E. W. Co 


., 1375 Raff Rd., S. W., Canton, 
10 
oe Se Tool Co., 835 Green St., Ann Arbor, 


ich. 

Chambersburg Engrg. Co., Chambersbur 

Mch. Co., Oakley, 
nati 9, 

Colonial Broach & Machine Aad P. O. Box 37, 
Harper Sta., gh 

Columbus Die-Tool & M Cleveland 
Ave., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Coulter, James, Machine Co., Bridgeport 5, 


Con 
Cress Co., 3250 Corse, Detroit 7, Mich. 
Erie Foundry Co., Erie, Pa 
— -Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, P. 
Ex-Celi- Corp., 1260 Bivd., Detroit 


Federal jachine & Welder Co., Overland Ave., 
Warrer, Ohio 

Fetes Re Gear Shaper Co., 78 River St., Spring- 
ie 


incin- 


wicrononine AT EVINRUDE 
trims costs... booms productivity... 


eliminates operations...improves quality 


By installing Microhoning equipment to process wristpin and crankpin 


bores in conn rods, 


Evinrude Motors, 


Division of Outboard Marine 


Corporation, realized considerable savings. The following comparison 
with previously used diamond boring shows how Microhoning cut time, 


materials and costs: 


MICROHONING BOOSTS PRO- 
DUCTIVE CAPACITY 23 TIMES 


Diamond Boring Production Per 
Man: 300 rods in 40 hours. 


Microhoning Production Per Man: 
7,000 rods in 40 hours. 


Several rod sizes are Microhoned on 
the same equipment — bore diam- 
eters range from .874” to 1.500”, 
bore lengths from .815” to 1.011”. 
Microhoning removes .00S” stock 
from wristpin bores in about 24 sec- 
onds (floor-to-floor) and generates 
a controlled finish of 25 to 30 micro- 
inches as specified. On crankpin 
bores, Microhoning removes .0005” 
stock to generate specified finish of 
3-5 microinches in 17 seconds (F-T- 
F). Tolerances on both bores are 
held to .0001” for roundness and 
straightness, and .0004” on diameter. 


ELIMINATES THREE OPERATIONS 


1. Former re-milling of locating face 
on wristpin bore is eliminated — 
Microhoning’s float principle main- 
tains original bore location. 


2. Straightening after rough boring is 
no longer required — Microhoning 
tool follows neutral axis of bore. 


3. Milling oil hole grooves in wristpin 
bores is eliminated — Microhoning 
generates a cross-hatch pattern that 
provides built-in oil reservoirs. 


< 


MICROMATIC 


8100 SCHOOLCRAFT AVENUE 


Close-up of double unit Microhoner 
shows operator checking a wristpin 
bore on air gage. Microdial, which 
automatically compensates for abrasive 
wear, is shown in center of photo. 


SAVES COST OF MILLIONS OF 
BRONZE INSERTS PER YEAR 


Microhoning’s low-velocity abrad- 
ing, with efficient cutting over a wide 
area, produces surfaces free of torn, 
smeared or burned metal. 


Result: Precise bores having surfaces 
that resist galling and flaking. 


Benefit: User obtains longer wearing 
rod bores and a functional supplant- 
ing of bronze inserts. 


For further information on Microhoning 
process or to receive movie 
in Precision”, write to: 


“Progress 


HONE CorP. 


+ DETROIT 38, MICHIGAN 
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Gisholt Machine 


adison 10, 
Gorton, Geo., Meh Co., 
Racine, Wis. 
Greenlee Bros, & Co., 
Aves., Rockford, Ili. 


Hartford Special Co., 
Ave., Hartford, Con 
Hill Acme Co., 
Ohio 
Hydraulic Press Mfg. Co., Mt. 


Lake Erie Engrg. Corp 
faio, N. Y. 

Detroit 34, Mich 

Le Maire Tool & Mfg. 

Michigen 
Detroit 12, 


‘7171 €. 


land, Ohio 
National Automatic Too! Co., 
N Sts., Richmond, Ind. 


1245 E. Washington Ave., 
to Ww. 
12th and Columbia 


1201 W. 65th St., Cleveland 2, 
Kingsbury Mch. Tool Corp. Keene, H. 
enmore ‘station, Buf- 
5663 E. 
Co., Dearborn, Mich 


Broach & Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

een Twist Drill & Tool Co., Rochester, 
ich. 

New Britain Mch. Co., pal Britain-Gridley 
Mch. Div., New 

New Jersey Gear & M Mfg. ty 1470 Chestnut 
Ave., Hillside, N. J. 


Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
aes ler Tool & Enore. Co., 3400 E. Lafayette, 
etroit 7, Mich 
Stenderd Electrical Tool Co., 2488-90 River 
Cincinnati, Ohio 


13th St., 


287 Homestead 


Ohio 


Nine Mile Rd., 


McNichols Rd., 


i suntieand Mch. & Tool Co., 2531 11th St., 
Modern Engrg. Co., 14230 Birwood, Rockford, Hil. 
Moline Tool Co., 102 20th St., Moline, III. Universal Engrg. Co., Frankenmuth 2, Mich. 
National Acme Co., 170 E. i3Ist St., Cleve- Verson Allsteel Press Co., 93rd St., & S. Ken- 


wood Ave., Chicago, i. 


Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


Inc., S. 7th and 


4 


SPINDLES 
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WHEREVER 


ARE 
NEEDED, 


STANDARD 
SUPPLIES 
THE 
FINEST! 
the STANDARD 


electrical tool co. 


MAKERS OF 800 DIFFERENT SPINDLES... AND READY 
DESIGN 1000 MORE FOR INDUSTRY'S NEEDS! 


2500 RIVER ROAD - 


Cincinnati 4, Ohio 


i Western Tool Show @ Booth 128 
se Los Angeles @ Sept. 29—Oct. 3 


SPEED REDUCERS 
Barnes, John S. Corp., Rockford, 
Boston Gear works, 320 North 
71, M 
DoAll Co., Des Plaines, i. 
Horsburgh & & Scott Co., 5114 Hamilton, Cleve- 
an 
James ‘D. at fo. Co., 1140 W. Monroe 
Chicago 
Reliance a Co., 1200 Ivan- 
joe Rd., Cleveland Ne Ohi 
Shepard “Niles Crane & Hoist Corp., Montour 
alls, N. Y. 


SPINDLES, Machine 
Cogeinet, Inc. 3634 Euclid Ave., Cleveland 15, 
io 


Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 


National fadomatic Tool Co., S. 7th and N. 
St., Richmond, 

Standard Electrical Tool Co., 2488-90 River 

Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 


Metallizing Eng. Co., Westbury, L. I., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 


Allegheny Ludlum Steel Corp. Pittsburgh, Pa. 
Bethlehem Steel Co., Bethi iehem, Pa 
Carpenter Steel Co., 105 W. Bern St., Reading, 


Penna. 

we, Jos. & gen, Inc., 16th & Rockwell 
Sts., 8, 

Simonds Saw & Steel’ Co., 470 Main St., Fitch- 
burg, Mass 

Timken Roller Bearin Co., Canton, Ohio 

—- Lovejoy Co., Inc., Cambridge, 
ass. 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell St., 
Chicago 8, Ill. 


STOCKS AND DIES 


DoAll Co., Des Maines, 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio 
Lends Mch. Co., Waynesboro 


Threadwell Tap Die Co., tield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, and Wire 

Bliss Co., E. W., Can 

Niagara Mch. & soot Wks 697 Northland 
Ave., Buffalo 11, N. Y. 

Nilson, A. H. Machine Co., Bridge: Conn. 

Inc., 255 North | St., Am- 

pere, E. Orange, N. J. 

Allsteel Press 9309 S. Kenwood 

Ave., Chicago 19, 


STRIP AND SHEET, Ferrous ¥ 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa 
"105 W. Bern St., Reading, 
Penna 


Ryerson, Jos. T., & Son, Inc., 16th & Rockwell . 
Sts., Chicago 8, Ill. 


Carpenter Steel Co., 


STRIP AND SHEET, Non-ferrous 
American Brass Co., 25 Broadway, New York, 


= 
Bethlehem Stee! Co., Bethlehem, Pa. 


— 
SINCE | 1912 
~ 


by DON E. OBERG 
General Manager 
Oberg Manufacturing Co., Inc. 
Tarentum, Pa. 

Largest Manufacturer of 


Carbide Dies 


“One of the most important features of an Oberg- 


built die is guaranteed complete and positive inter- 

changeability of parts throughout the life of the die. 
> This feature would be practically impossible without 
the application of Moore Jig Grinders. 


c “With Moore Jig Grinders we can accurately locate 
holes with relation to each other as well as size holes 
to extreme accuracies. We can efficiently grind con- 
tours on carbide die sections which would be im- 
practical by almost any other method. Back taper 
on contoured carbide die sections and piercing holes 
can be readily generated on Moore Jig Grinders. 


“We feel it would be practically impossible to pro- 
duce the high precision carbide dies required by in- 
dustry today without the Moore Jig Grinder. Jn our 
opinion it is an absolute must in any better-than-aver- 
age die shop.” 


As Mr. Oberg points out, the Moore Jig Grinder has 
no equal on many essential toolroom operations. If 
you would like a bulletin describing some of the 
features that make this machine so outstanding, just 
drop us a line. 


734 Union Avenue, Bridgeport 7, Connecticut 


Don Oberg tells why the Moore Jig Grinder 
is an absolute must in any good die shop 


MOORE SPECIAL TOOL COMPANY, INC. 


“The things we like best about our four Moore Jig Grinders 
are the sturdiness and dependable long-life accuracy built 
into them. Ours are used ten hours or more every day. Even 
with this high activity, we have found no apparent inac- 
curacies from our oldest to our newest machine.” 


HOLES, CONTOURS AND 
SURFACES, Moore’s authori- 
tative book, tells how to produce 
tools, dies and precision parts 
the modern way. 424 pages, 
495 illustrations. $5 in U.S. A., 
$6 elsewhere. 


ADD SH TO YOUR TOOLROOM 


JIG BORERS «+ JIGGRINDERS * PANTOGRAPH WHEEL DRESSERS 


* PRECISION ROTARY TABLES « HOLE LOCATION ACCESSORIES 
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Bridgeport Brass Co. Sridoeper’, Conn 
Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 8, Ill 


STRUCTURAL SHAPES 


Bethlehem Stee! Co., Bethlehem, Pa 
Revere Copper & ys Inc., 230 Park Ave., 


Ryerson, Joseph , pes Inc., 16th & 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine 1245 E. Washington Ave., 
Madison 10, 


SURFACE PLATES 

Brown & Sherps ite. Co., 235 Promenade St., 
Providence 1, 

Delta Power Tool Div., Rockwell Mfg. Co., 
400 N. Pittsburgh, Pa. 

DoAll Co., Des Plaines, 


SWITCHES, Limit 
Ate Gratiey Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 


Brown & Sharpe sat Co., 235 Promenade St., 
Providence | 

Cleveland Automatic Mch. Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Ettco Tool Co., Inc., 594 Ave., Brook- 


yn 37, N. 
ex Corp., 1200 Oakman Bivd., Detroit 


, Mich. 
National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 


Seber Inc., 1000 Post Ave., Toledo 

, Ohio 

Davis Boring Tool Div., Gaines & Lewis Mch. 
Tool Co., du 

Tool Co Inc., 594 Ave., Brook- 
yn 37, 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., 1425 Southbridge St., 
Worcester, Mass. 

National Automatic Tool Co., S. 7th & N Sts., 
Richmond, ind. 

Thriftmaster Corp., 1076 N. Plum 

Lancaster 
Zogai, in Inc. 34600" Lakeland Bivd., Cleveland 


TAPPING MACHINES 
Baker Brothers Inc., 1000 Post Ave., Toledo 


io 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 

Chicago Pneumatic wen Co., 6 E. 44th St., 
New York 17, N. 

Bicktord of Giddings & 
Mch. | Co., Oakley, Cincinnati 9, Ohi 

Cross °3.250 Bellevue Ave., Detroit 7, Mich. 

Edlund Machinery Co., Cortland, N. Y. 

Tool Co, Inc., 594 Jonnson Ave., Brook- 

n 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Hill Acme Co., 1201 W. 65th St., Cleveland 
Ingersoll: bond Co., 11 Broadway, New York 


Kaufman Manufacturing Co., Manitowac, Wis. 
Kingsbury Mch. Tool Corp., Keene, N. H 


Lamb, F. — Se. 5663 E. Nine Mile Rd., 
Detroit 34, 

Landis Mch. “Waynesboro, P a. 

Le Maire Tool & M Mfg. Dearborn, Mich. 

Moline Tool Co., 102 20th St., Moline, III. 

National Automatic Tool Co., ‘inc., S. 7th and 
N Sts., Richmond, Ind 

Warner & ew Co, 5701 Carnegie Ave., 
Cleveland 3, 

34500° Lakeland Blivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Sheffieid Corp., Box 893, Dayton 1, Ohio 
Threadwell Ta: he Die Co., Greentieid, Mass. 
Winter Bros. Rochester, Mich, 


TAPS, Collapsing 


Landis Mch. Co., 


Box 893, Dayton 1, Ohio 


TESTING EQUIPMENT, Air, Oil & Wa- 
ter Pressure 


Lamb, F. i. So., 5663 E. Nine Mile Rd., 
Detroit 34, 


THREAD CUTTING MACHINES 
Davis & Thompson Co., 4460 W. 124th St., 
Milwaukee 10, Wis. 
ay ae Co., 1201 W. 65th St., Cleveland 2, 
io 
Landis Mch. Co., Waynesboro, Pa 
Sheffield Corp., ‘Box 893, Dayton 1, Ohio 


THREAD CUTTING TOOLS 
Armstrong Bros. P ae Co., 5200 Armstrong 


ve., | 
Geometric T Co. Div. Geet Tap & Die 
Corp., New Haven 13, ¢ 
Hill Acme Co., 1201 Ost St., Cleveland 


io 
Landis Mch. Co., Waynesboro, Pa. 
Sheffield Corp., "Box 893, Davters 1, Ohio 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Landis Machine Co., Waynesboro, 

National Acme Co., 170 E. Cleve- 
land 3, Ohio 

National Machinery Co., Tiffin, Ohio 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

att Corp., Box 893, Dayton 1, Ohio 
V & O Press Co., Hudson, New York 


TIME RECORDERS 
Lathem Time Recorder Co., Atlanta 8, Georgia 


TOOL CONTROL BOARDS 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 


TOOL HOLDERS 


Apex Tool & Cutter Co., peo Shelton, Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstrong 

Ave., Chicago, Ili 
Bridgeport Mches., hemes 500 Lindley St., 


St., Cincinnati 12, Ohi 
Cleveland Twist Drill ee. 1242 E. 49th St., 
Cleveland 14, Ohio 


Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich 

Metal Carbides Corp., 6001 Southern Bivd., 
Youngstown 12, 

Vascoloy-Ramet 'Wauke ian, til. 

Wesson Co., 1220 Woodwar Heights Bivd., 
Ferndale, ‘Mich. 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5200 W. Armstrong: 
Ave., Chicago, Ill. 

Vascoloy-Ramet Corp., Waukegan, III. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Apex Tool & Cutter Co., Inc., Shelton, Conn. 

Armstrong Bros. Co., Ww. Armstrong 
Ave., Chicago 30, 

Cleveland Twist Drill -% 5214 W. Armstrong, 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Metal Carbides Corp., Youngstown La Ohio 

Vascoloy-Ramet Corp., Waukegan, II! 

Wesson Co., 1220 Woodwar Heights Bivd.,. 
Ferndale, Mich. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio 
Norton Co., New Bond St., Worcester 6, 


Mass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Apex Tool & Cutter Co., Inc., Shelton, Conn. 
Armstrong Bros. bg! Co., 5213 W. Armstrong 
Ave., Chicago 30, 
Cogpesner Steel Co., 105 W. Bern St., Reading, 


Pen 
Cleveland Twist a Co., 1242 E. 49th St., 
Cleveland 14, Ohi 


TRACING ATTACHMENTS 


American Tool Works Co., Pear! and Eggleston 
Aves., Cincinnati 2, Oh io 

Atlas Press Sone Kalamazoo, Mic 
& L and pro Div., "Giddings: & Lewis Ma- 
chine Tool eer Fond du Lac, 

Gisholt Mch. Co., 1245 E. Weahington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Wales-Strippit Co., Akron, N. 

Warner & Swasey,, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


TRANSFER MACHINES, Automatic— 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 

Barnes, John S. Corp., Rockford, Ill. 

Boston Gear Wks., Quincy, Mass. 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Ofgeer Co., 1569 W. Pierce St., Milwaukee, 


Reliance Electric & Co., 1200 Ivan- 
hoe Rd., Cleveland 
Vickers, ay Detroit 32, Mich. 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., Hamilton, 
Ohio 


new SCHERR 


TOOLMAKERS MICROSCOPE 


READ DIRECTLY IN .0001” 
Measering Range 2” x 1-1/2" and other sizes 


= A moderately priced PRECISION al 
MEASURING TOOL for Teolroom and Inspection 
WRITE FOR CATALOG—Code 
GEORGE SCHERR CO., Inc. 
200 MA LAFAYETTE STREET * NEW YORK 12, N.Y. 


Easy to me... 


KASENIT CO. 


KASENIT COMPOUND 


FOR OF ALL 
ARTS, MACHINERY, 


NON-Explosive — NON-! 
AVAILABLE D DIRECT OR THROUGH your MILL a 
n 


» 25, 
SPECIAL OFFER: 1 LB. CAN $2.50 POSTPAID 
(Each order comes with complete ‘‘How to Use’’ Instructions) 
11 KING ST 


AHWAH, N. J. 
WRITE FOR FREE CATALOG—MONEY BACK ‘GUARANTEED 


“Special Eauipment Poisonous 


(EST. 1912), 
M 


None Better 
than these 
Lowest Priced 
POLYETHYLENE 


PROTECTORS 
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THREAD and TUBE 


MITEY-TITES. 


seal out moisture and dirt 


otect end fittings i 
Enrough handtin and shipping 
For prices and complete list of 
A. E. MAYBRUN CO. 
920 Ripley Street, Santa Rosa, Ca 


_ 
WITH INTERCHANGEABLE ~ 
DIAL TEMPLETS AND OCULARS | SEM} 
Radii Templets, ete. 
‘ 


We can produce the 
cams you need ...... 


INVESTIGATE! 


‘Get the benefits available . . 


. in experience, service and economy . . . by 
coming to Rowbottom for any and all types of cams, cam millers and cam 


grinders. We can produce cams for you or can furnish the machines for 
producing them. 


If you need box, barrel, face or side cams . . . if you need cams heat treated 
to your specifications with bore and cam shapes ground to your exacting 
requirements . . . it will pay you to take advantage of Rowbottom’s many 
years of pioneering and specialization in cam development exclusively . . . 
a complete service from design through production which meets all demands 


for precision and speed. Remember: all types in any quantity, promptly to 
your specifications. 


Outline your requirements . . send for illustrated literature on 
Cam Millers, Cam Grinders and Rotary Profilers. 


CAM MILLER 
No. 325: Capacity: up to 32” diam. 


THE ROWBOTTOM MACHINE COMPANY 


WATERBURY CONNECTICUT 


A Grieder Tube Cut-Off Machine will produce 
4500 to 6500 cut-offs per hour 


Grieder Tube Cut-Off Machines are 3 to 8 times faster 
than others, and speed is only one of the cost saving ad- 
vantages they provide. For example: 
Cut tubing of any shape to any length—steel, copper, 
brass, aluminum and alloys. Continuous: 
Lengths can be held to plus or minus .002” on 
wall tubing and to .003” on heavier. 
Precision clamping dies prevent tube distortion and 
produce a quality cut. Tube does not rotate. 
Thousands of cuts without grinding. Blades can be 
‘sharpened on standard tool room equipment and 
used for as many asa million cuts. 
Write for literature, stating tube sizes and production 


GRIEDER INDUSTRIES, INC. 
P. O. Box 169 * Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 


For more data on any products advertised this issue use card, page 193 
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TUBE CUT-OFF MACHINES 


T-U-V-W 


Product Directory 


TUBE-FLANGING MACHINES 


Niagora Mch. & Tool Wks., 637-697 Northland 
Ave., Buffalo 11, N. Y. 


TUBE FORMING AND WELDING 
MACHINES 


Voge Co., 5504 Walworth Ave., Cleveland, 
io 


TUBE MILLS 
Veger Co., 5504 Walworth Ave., Cleveland, 
io 


TUBING, Non-ferrous 


American Brass Co., 25 Broadway, New York, 


Mueller Brass C Co., Port Huron 34, Mich. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, 

Ryerson Jos. a 4 Son, Inc., 16th & Rockwell 
Sts., 18, 


TUBING, Steel 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Carpenter Stee! Co., 105 W. Bern St., Reading, 


Penna. 
National Tube Div., S. Steel Corp., 525 Wm. 


Penn Place, Pa. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson, Jos. T., & san, Inc., 16th & Rockwell 
Sts., Chicago 18, ttl 

Timken Roller Bearing Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio 


VALVE CONTROLS 


Barnes, John S., Corp., Rockford, III. 
Logansport Mch. Co., Inc., Logansport, Ind. 
Vickers, Inc., Detroit 32, Mich. 


VALVES, Air 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind. 

Numatics, Inc., Milford Mic 

Ross Operating Valve Co., ‘0 E. Golden Gate 
Ave., Mich 

Schrader’s son, , 470 Vanderbilt Ave., Brook- 
lyn 38, N. 

Tomkins- Pera Co., 617 N. Mechanic St., 
Jackson, Mich. 


VALVES, Hydraulic 
Barnes, John S. Corp., Rockford, III. 

ineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes — Div., American Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, 
Hydraulic Press Mfg. Div., Mount Giead "Ohio 
Logansport Machine, Inc., 810 Center Ave., 

ogansport, Ind. 
Oilgeor Co., 1569 W. Pierce St., Milwaukee, 


Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 


VERNIERS—See Calipers, Vernier; 


ges, Vernier 


VISES, Machine 


Bridgeport jaches., Inc., 500 Lindley St., Bridge- 


port 6, Con 
Brown & bichens Mfg. Co., Providence, R. |. 


Cincinnati Milling & Grinding Mches.. Inc., 


4701 Marburg Ave., Cincinnati 9 Ohio 


— Milling Mch. Co., Oakley, Cincin- 


nati 9, Ohio 


THIS-makes SENSE 


All good lathes today have spindle 
accuracy to tenths. Conventional scroll 
chucks are only guaranteed to .003” 
when new. 

Since Buck Ajust-Tru scroll chucks 
provide dead true precision — and 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks, Boring Bars. 


Make sure every lathe in 
your shop delivers its full 


oR precision by using 
, Buck Ajust-Tru Chucks 


guarantee .0005” on duplicate parts 
— they give you full value from your 
lathes. 

There is no price premium. A cata- 
log will gladly be sent on request. See 
why “It pays to chuck with Buck.” 


BUCK TOOL COMPANY 


1020 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 
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Delta Power Tool Div., Rockwell bate. Co.. 
400 N. Lexington Ave. Pittsburgh 
Logansport Machine Co., Inc., B10" ae Ave. 
Ind. 
Modern Tool Co., 2005 Losey Ave., 


son, Mi 

Producto we | Co., 990 Housatonic Ave., 
Bridge 

universel Engineering Co., Frankenmuth 2, 


waaiae Co., 1220 Woodward Hts. Bivd., De- 
troit 20, Mich. 


WELDING EQUIPMENT, Arc 


oa Reduction Sales Co., 150 E. 42nd St., New 

Lineoin Electric. Co., 22801 St. Clair Ave., 
Cleveland, Ohi 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 


Air Reduction Sales Co., 150 E. 42nd St., New 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 

Eisler Engrg. Co., Inc., 750 South 13th St., 
lewark, 

Federal Mch. & ‘Welder Co., Waren, Ohio 


WELDING POSITIONERS 


Eisler Engr ie Inc., 750 South 13th St., 
ewark 


WELDMENTS 

Bliss, E. W. Co., Canton, Ohio 

Verson Alisteel Press Co., 9rd St. & S. Ken- 
wood Ave., Chicago, 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 


Allegheny Steel Corp., Pittsburgh, Pa. 
tain 

Bethlehem Steel Co., Bethlehem, Pa. 

Cospentor Steel Co., 105 W. Bern St., Reading, 


Pen 
& ‘Steel Wm. Penn PIl., Pitts- 
burgh 30, 


WIRE FORMING MACHINES 


Sa Co., 1700 Stratford Ave., Strat- 
or nn 
Cons Corp., 405 Lexington Ave., New York 


Eisler nara. Co., Inc., 750 South 13th St., 
Newark 

% A. H. Mochine Co., Bridgeport, Conn. 
. §. Tool Co., Inc., 255 North T8th St., Am- 
"pere, E. Orange, N. 3 


WOODWORKING MACHINES 


Atlas Press Co., Kalamazoo, Mich 

Delta Power Tool Div., Rockwell Mfg. Co., 
400 N. Lexington Ave. Pittsburgh, Pa. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

— & Co., 2136—12th St., Rock- 
ord, Ill. 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

— Mfg. Co., 133 Sheldon St., Hartford 2, 
onn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago, Ill. 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. Y. 


WRENCHES, Power Chuck 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 


COMPLETELY NEW COVERAGE OF 
METHODS-—TIME MEASUREMENT and 
TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT is a comprehensive, up-to- 
date treatise for solving problems of Methods-Time Measurement (MTM) 
and Time and Motion Study. It will help you analyze and eliminate wasteful 
and inefficient procedures and set up sound money-saving methods for all 
types of work operations. History, fundamentals, mathematics, a plications 
and standards of MTM are covered. Complete tables and an official MTM 
working data card are also included for direct applications to specific work 
measurement problems. 

It also —_ a thorough survey of Time and Motion Study coverin 
background and uses, and describing the latest and best in techniques an 
equipment. For the first time MTM and Time and Motion Study are pre- 
sented as complementary rather than opposing systems, for a more efficient 
approach to and better solution of every type of work measurement 
problem. 

630 Pages ENGINEERED WORK MEASUREMENT will provide industrial 

. engineers and managers, methods engineers, process engineers, MTM 
120 Illustrations time motion study students and with a 
Official MTM Data Card Insert | thorough working knowledge of the principles, techniques and data of 

work measurement. 

$1 2.00 Design engineers, tool engineers and foremen will find the chapter on 
Simplified MTM especially suitable in helping to determine which of 
several work methods is the most efficient for performing a given operation. 

Send for your copy today! 


"The Industrial Press, 93 Worth Street, New York 13,N.Y. | 


Please send me a copy of ENGINEERED WORK MEASUREMENT 
( | enclose check or money order for $12.00 ($13.50 By mail, Canada or overseas) 


(0 Send book under Five-Day Free Inspection Plan. If | decide to keep book | will send 
i payment, plus postage charges (15c) within five days. 


0 Bill me (CD Bill Company 
Name Position 


Company 


By mail, Canada or overseas $13.50 


Company Address 
City Zone State M10/58 
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Mr. 
Branden- 


burg 


chose the LeBlond 

16” Heavy Duty 

Engine Lathe (Lathe F). 
Sorry, we can’t 

give you the names 

of the other five. 


The R. K. LeBlond 
Machine Tool Company 


Cincinnati 8, Ohio 

World’s Largest Builder 

of a Complete Line of Lathes 
for More Than 


“The Case of the Discerning Lathe Buyer,” 


71 Years. 


(See pages 16-17) 


Pattern of PRECISION... 


Accuracy in quantity is yours at Stahl Gear, as 
exemplified by these steel mitres scheduled for 
use in the steel industry. Specifications were met 
EXACTLY and PROMPTLY—13.931"0.D., 4” F., 1% 
D.P., deep case-hardened for long life. Stahl-built 
means precise fit and long, 
trouble-free performance. 


SPURS TO 72° PO. 1 OP 
1 OP Get our estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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oF CARBON OR ALLOY STEEL 


Fixed Center 


DRILLHEAD 


in 1 fast 


operation! 


This THRIFTMASTER 


* Full ball bearing construction 


and drives 
+ All sizes, any number of spindles 


* All types, including angular, 
screw 


Get maximum production—use Thriftmaster 
designed and built Fixed Center Drillheads . . . 


+ Fully hardened chrome-moly steel gears, spindles 


+ For drilling, tapping, reaming, boring and milling 
backed by over 25 years for 


Also Full Ball Bear- 
ing Universal Joint, 
and Double 
Eccentric Adjustable 
Drillheads and Dor- 
man Tappers. 


Single 


ting and lead 


Write, wire or phone 
complete _infor- 


mation today. 


1014 N. Plum Street 


Lancaster, 


Pennsylvania 


SUBSIMARY OF 
SON INGUSTRIES 


STEEL BLUE 


& 


DYKEM 


Popular ckage is = 
See. can fitted 
Bakelite : 
soft-hair brush for = 
plying right at benc 
metal surface ready for 
layout in a few minutes. 
The dark blue background & 
makes the scribed lines & 
show up in sharp relief, = 
prevents metal glare. In- 
creases efficiency and 
accuracy & 


Write for somple = 

on company letterhead = 
KEM COMPANY 
St. Lovis 6, Me. = 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 
when scraping bearing surfaces. As i 

it remains in on work saving 


t does not dry, 
paste 


@ tubes of a sizes. Order oon your sup 
Write for free sample tube on company letter! 
THE DYKEM CO., 2303F NORTH ST., ST. LOUIS 6,M0. 


CAMS 


MADE TO 
YOUR SPECS! 


EISLER ENGINEERING CO., 


Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 


INC. 


{ 
does 27 job 
== _meking Dies and = 
\ 
j 


SAVE! 


WAR SURPLUS 
Gov't. Cost $650 


BRAND NEW! 


12 HP Motor Driven (single or 3-phase) 


VARIABLE SPEED 


HYDRAULIC 


with 


instantaneous REVERSING! 
Output Speed Reversible ONLY 
in either direction 
from 0 to 750 R.P.M. 


FULLY GUARANTEED| 122... 


USE FOR: Lathe heads, reamer drives, conveyors, #VS 143M with 
printing presses, cream separators, garden tractors, 3-phase, 220- 
midget cars, pumps, blowers, canning machines, test Volt Motor 
benches, etc. 


DRIVEN BY a 1'2 HP Ball Bearing Westinghouse motor to obtain 
variable speed in either direction of rotation. Reversing is independent 
of speed control and EFFORTLESS! Ideal for CONTINUOUS RE- 
VERSING operations! Speed selection made by rotating hand wheel— 
gives infinite number of speeds thru entire range of unit. 

UNIT consists of a 142 HP ELECTRIC motor (220 Volt, single or 
3-phase) driving a variable displacement hydraulic pump which in turn 
drives a fixed displacement hydraulic motor. Electric motor drive is 
positive, thru silent chain and sprocket, enclosed in oil tight guard. 
‘Transmission is self contained in sealed 2 qt. capacity aluminum oil 
reservoir with separate controls for speed variation and reversing. In- 
put and output shafts are ¥” dia., standard keyway. Weight 100 Ibs. 
Size: 11” long, 72” wide, 16/2” high. Supplied with complete instruc- 
tions and 2 qts. hydraulic oil. 


|#VS-141M with 1 phase, 220 Volt Capacitor Motor ; . $143.50 fob | 


If there is any doubt of the adaptability to your particular application, 
we will accept your purchase order with the understanding that the 
unit may be returned for FULL credit of purchase price. 


Write, Order or Phone TAylor 9-1365 


ROBERTS ELECTRIC COMPANY, Dept. M-839 
849 W. GRAND AVE. CHICAGO 22, ILL. 


GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


G EAR §S 


| 


QUALITY BEARINGS 


MEAN 


LONGER LIFE & GREATER PROSPERITY 


The most essential factors in any bearing are 
precision and durability...and bearings 
guaranteed for precision and durability are 
those exported by the Japan Bearing Export 
Company. JBEC is an export organization 
established jointly by Japan’s four largest 
bearing manufacturers. It is the sole ex- 
porter of the highest quality bearings pro- 
duced by the four manufacturers as a result 
of years of continuous research and superior 
technical skill. The various types of JBEC 
bearings being used in all fields of transporta- 
tion and industry are the bearings which will 
smoothly carry you on to the road of 
prosperity 


NSK 
NIPPON SEIKO K.K. 


NTN 
TOYO BEARING MFG. CO., LTD 


NACHI 
FUJIKOSHI STEEL INDUSTRY 
CO., LTD. 


SKI ASAHI 
ASAHI SEIKO CO., LTD 


JAPAN BEARING EXPORT CO., LTD. 
Toranomon Bidg., Minato-ku, Tokyo 
Cable Add : 
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MACHINERY’S HANDBOOK— 
15th Edition 


A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. Over a million copies in use. 
1911 Pages, Thumb Indexed. 


$9.00 By mail, Canada or overseas, $10.95. 


THE USE OF HANDBOOK 
TABLES AND FORMULAS 


A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 


$2.00 Special combination 
price with MACHINERY’S HAND- 
BOOK, $10.50 


By mail, Canada or overseas, $2.50. Special 
combination price, $12.50. 


HELICAL SPRING TABLES— 


by John D. Gayer and Paul H. Stone, Jr. 
An easy-to-use index of over 6800 
ready-designed compression and tension 
springs from which selections may be 
made with minimum calculation—even 
if you are not familiar with spring de- 
sign. 165 Pages. 


$5.00 By mail, Canada or overseas, $5.95 


DIE DESIGN AND 

DIEMAKING PRACTICE— 

3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 


and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 By mail, Canada or overseas, $9.75. 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION— 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 By mail, Canada or overseas, $9.75. 


ENGINEERING ENCYCLOPEDIA— 


by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 
Now in ONE Volume, $10.00 


By mail, Canada or overseas, $12.00. 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 


A practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment 
. . + with chapters on oil purification 
and reclamation, the use of cuttin 
fluids, and the storage preservation o 
machinery. 167 Illustrations. 534 Pages. 


$8.00 By mail, Canada or overseas, $9.75. 


INSPECTION AND GAGING—2nd Ed. 
by Clifford W. Kennedy 

Discusses the specific functions of 
manual and automatic measuring de- 
vices and gages and the specialized 
techniques of using them. In addition, it 
analyzes the methods and duties of the 
different types of inspectors. Ideal for 
use in the plant or as a training course 
text. 345 Illustrations. 522 Pages. 


$9.00 By mail, Canada or overseas, $10.95. 


BETTER TOOL CRIBS— 
by William Raisglid 


Shows with detailed examples how to 
organize and operate an efficient tool 
crib with maximum benefits, and how 
to avoid wasteful, haphazard methods 
of tool crib operation. In addition, com- 
plete control systems based on the use 
of brass tool checks and triplicate tool 
charge slips are clearly described. 87 
Illustrations. 152 Pages. 


$4.00 By mail, Canada or overseas, $4.75. 


& 
j 


i 


Are F Reliable Working Tools| 
Them to Work Helping You! 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS— 


Volumes | and Il by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise on the subject 
of mechanisms. The books are similar 
in size and general character, but the 
contents are different. You are told 
plainly and briefly what each mecha- 
nism consists of how it operates, and 
the features which make it of special in- 
terest. Hundreds of illustrations in each 
volume. 


Single Volume, $6.50 
Complete Set, $16.00 


By mail, Canada or overseas, single volume, 
$7.95; three volumes, $19.50. 


MANUAL OF GEAR DESIGN— 

Three Volumes— 

by Earle Buckingham 

The first volume of this three-volume 
library of gear data consists entirely of 
mathematical tables, especially applic- 
able to gear design. Volume Two con- 
tains simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Section Three contains formulas, 
charts and tables used in designing 
helical gears for parallel shaft drives 
and “spiral” gears for non-parallel, non- 
intersecting shafts. 

Complete Three-Volume Set, 
$10.00 

Any Single Volume, $4.00 


By mail, Canada or overseas, $12.00 per set; 
$4.75 per volume. 


MATHEMATICS AT WORK— 
by Holbrook L. Horton 


Actually three books in one, combined 
to help you apply your _ textbook 
knowledge to practical problems. 100 
pages of clear, concise reviews of the 
fundamentals of arithmetic, algebra, 
geometry, trigonometry and logarithms. 
482 pages of illustrated mechanical 
problems with step-by-step analyses and 
solutions. 146 pages of standard mathe- 
matical tables needed for all types of 
problem solving. 196 Illustrations. 


$7.50 By mail, Canada or overseas, $9.00. 


MACHINE TOOLS—What They Are 
and How They Work 


by Herbert D. Hall and Horace E. Linsley 
An introduction to the fundamentals of 
mass production—the tools, machines, 
gages and methods that make up our 
modern metalworking industries and 
automated production lines. Covers 
each machine tool, how and where it 
functions, and the skills and organiza- 
tion that make modern mass produc- 
tion possible. A basic, but thorough text 
on all phases of metalworking opera- 
tions. 363 Illustrations. 488 Pages. 


$5.50 By mail, Canada or overseas, $6.75. 


GEAR DESIGN SIMPLIFIED— 

by Franklin D. Jones 

A new type of book in chart form con- 
taining 110 Gear-Problem Charts. 
Worked-out examples of gear design 
show exactly how all rules are actually 
applied in obtaining the essential dimen- 
sions, angles, or other values. 201 
Drawings. 134 Pages. 


$4.50 By mail, Canada or overseas, $5.50. 


DIE-CASTING—2nd Edition— 

by ‘Charles O. Herb 

Illustrates and describes the latest 
models of automatic and manually op- 
erated die-casting machines. Tables of 
die-casting alloy compositions include 
the latest developments and are supple- 
mented by text discussion of their prop- 
erties and applications. 196 Illustrations. 
310 Pages. 


$5.00 By mail, Canada or overseas, $5.95. 


PIPE AND TUBE BENDING 

by Paul B. Schubert 

Clearly defines the six basic ways by 
which the bending of ferrous and non- 
ferrous pipe and tube may be accom- 
plished, with descriptions of these 
methods, the applications to which they 
are best adapted and the features of the 
equipment available. 159 Illustrations. 
183 Pages. 


$5.50 By mail, Canada or overseas, $6.75 


MAIL THIS 
ORDER FORM 
TODAY! 


JIG AND FIXTURE DESIGN— 
by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 By mail, Canada or overseas, $5.95. 


MACHINE SHOP TRAINING COURSE— 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers . . . shop problems and 3alu- 
tions . . . blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 


Two-Volume Set, $9.00 
Volume | or Il separately, 
$5.50 


By mail, Canada or overseas, one volume, 
$6.75; two volumes, $10.95. 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operation of all types of produc- 
tion machinery. 348 Illustrations. 416 
Pages. 


$8.50 By mail, Canada or overseas, $10.25 


QUALITY CONTROL— 
2nd Edition—by Norbert L. Enrick 


Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 By mail, Canada or overseas,$5.50. 


The Industrial Press, 93 Worth St., New York 13, N. Y. 
Please send me the books listed below, under the terms checked at the right. 
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CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


(J | enclose check or money order cover- 
ing payment in full. Send books postpaid. 
(Please send payment in full in U.S. funds 
on orders from Canada or overseas) 

(CO Send books under Five-Day Free In- 
spection Plan. If | decide to keep books 
| will send payment, plus postage 
charges, within five days. 

C) Bill me C) Bill company 

[] Send details of your Time Payment 
Plan covering the books indicated. 
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Eastern Rebuilt Machine Tools 
THE SIGN OF QUALITY 


The listing below is only a VERY SMALL AMOUNT of the tot 
immediate shipment 
standard 


14%” Landis Bolt Threading Machine, double head stay > 
bolt, m.d 
BOREMATICS 3 

No. 44 Heald Facing Type Borematic, m.d. Ne 
No. 47A Heald Single End, m.d 3 
Model DB-102 Excello Double End Boring Machine, m.d 3 
HORIZONTAL BORING MILLS « 

No. 25T Giddings & Lewis, m.d = 
No. 42 Lucas Table Type, m.d 
No. 32 Giddings & Lewis Table Type, m.d ‘ 


9 


No. 1 


Cleveland Horizontal Boring, Drilling & Milling 


m.¢ 4 
4%” bar, Model 72, Niles-Bement-Pond, m.d 4 
Sty” bar Niles-Bement-Pond, m.d 4 
6” bar Sellers Floor Type, m.d 4 


3%” bar Cincinnati Gilbert Horizontal, boring, drilling 4 
. & milling, floor type + 
Barrett Double End, 5” and 7” spindle, m.d W 
VERTICAL BORING MILLS 8 
16” Bullard Mult-Au-Matie, m.d 
Bullard Spiral Drive, m.d., 943 
36” Bullard, m.d., late, 1944 : 
42” King, md 
42” Bullard New Era, m.d 
44” Putnam, pret 2 
48” Niles Bement-Pond Car Wheel Borer, m.d Ne 


13” Niles Heavy Pattern, m.d., p.r 
53” Niles Heavy Pattern, vee belt m.d., latest, 60” , 
under rail Ne 
60” Bullard, m.d 
BROACHING MACHINES 
75 HP LaPointe Hydraulic Broach, m.d Ne 
12x72” Thompson Automatic Flat Broach, m.d 
10 ton, 84” 
Broach, m.d., late 


The above is only a 
WRITE FOR COMPLETE 


Avenue, Cincinnati 29, Ohio 


} way Natco Horizontal Drill, 


stroke LaPointe Single Ram Vertical Surface No. 1 


THE MARK OF DEPENDABILITY 


al number of machine tools that we have in stock for 


Our prices are realistic with today’s market and our quality of rebuilding is the same high 
THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS 


AUTOMATICS BALL BEARING DRILLS 
9/16” Cleveland Model A, m.d., 1943 No. 4 Fosdick, 8” overhang, m.d., E 
1-1/16” Cleveland Model B, m.d. No. 4 Avey, m.d. 
4 spindle 1%” Cleveland, Model M, m.d. No. 4% Avey MA-8, m.d. 
4 spindle 2” Model K Cleveland, m.d. No. 2 Avey, m.d. 
2%” Cleveland m.d., Model A No. 1B Ediund, m.d., new 
No. 4D Potter & Johnston, m.d., late No. 4BM Fosdick, single spindle, H.S., 
No. 5DELX Potter & Johnson, m.d., late No. 4MS Leland & Gifford H.8. 4 m.d 
No. 5D2 Potter & Johnson, m.d 1 spindle No. 2MA6 Avey HS., m.d., 74%” overhang 
6 spindle No. 76H Baird Chucking Machine, m.d., late 1943 
5%” Cleveland Model A Single Spindle, m.d., late No m.d, 

BOLT THREADERS 4 spindle Atlas Bene! h ype, 1943 

Victor Nut Facing Machine, m.d., cap. %” to 2” nuts d., 
1%” Landis 2 spindle, m.d = 8., belted m.d. 


spindle No. 2 BMA 1 Avey Production Type, m.d 
spindle No. 3 MA6 Avey H.S., m.d. 
spindle No.2 Leland & Gifford H.S., 
spindle Leland-Gifford H.S 
2LMS Leland-Gifford, 


8” overhang, m.d. 
Hydraulic Type, m.d. 
single spindle, H.S., m.d. 


spindle No. 2 Avey, belted m.d 
spindle No. 3 Morse Taper, Foote-Burt ‘‘Sipp’’ H.S., 
m.d. 


spindle No 
spindle No 
spindle 


2B-8 Edlunds, H.S., m.d. 

2MA6 Avey H.S., m.d. 
Leland-Gifford #1 LMS- H.S., m.d., late 
spindle Leland-Gifford H.S., m.d 

spindle Leland-Gifford, m.d., on each spindle 
spindle No. 15 Buffalo Bench Type 

spindle Allen H.S., belt drive 

spindle No. 4 MAS Avey, m.d., H.S. 
spindle Demco H.S., individual m.d. 

spindle No.2BMA-6 Avey H.S., m.d. 

alker Turner H.S., vee belt drive 


spindle Allen H.S., belt drive 
spindle Leland-Gifford, m.d. on each spindle, No. 2 
taper 


spindle No. 1 Avey High Speed, m.d. 
spindle No. % Avey MAS Avey H.S., m.d 


HORIZONTAL DRILLS 
spindle W. F. & John Barnes, m.d 
2 Avey Style MA1, with horizontal operation 
consisting of 3E13 Hole 
) »Bx50” Model M1818 Pratt & Whitney 2 spindle 
Hole, m.¢ 
) 2Bx50" Pratt & Whitney Gun Barrel Rifling Ma 
chine, Model M 1821, m.d., latest 
» 1'4Bx105” Model M 1825 Pratt 
spindle Gun Barrel Rifling, m.d 
Model M509, Pratt & Whitney 2 spindle 
Hole Drill, belted m.d 


& Whitney 2 


Deep 


Type SED-42-6 American Vertical Hy. Dup. Broach a & aot in Barnes, Horizontal Boring & 
Type SBD-48-15 American Vertical Dup. Ram Surface Natco Horizontal Drill, holesteel model, m.d., 1942 

Hy. Broach Natco Horizontal Drill, 2 opposed B4F2 Head, 1943 

RADIAL DRILLS —— Bausch Double Horizontal Drilling Machine, 
col. Cine 
d No. 410 Barnes Single Spindle Deep Hole, m.d 
"10" col. A 1 . No. 445 W. F. & John Barnes Independent 2 spindle 
pe an m Deep Hole Drilling & Boring Machine, late 
co ole izard, m.¢ 

4’—12” col. Fosdick. 19 MULTIPLE SPINDLE DRILLS 
4’—18" col. Clacianati-Bichferd, m.4 No. Baush, 16x30" head 
6” col. American, m.4 $ Cincinnati-Bickford Upright Drill, m.d., 
716" col. American Triple Purpose, m.d 2 spindle No. 6 Colburn Manufacturing Type H.D 
s 17” col. Dreses, gear box m.d separate m.d. to each spindle 
Baush Radial Drilling & Tapping Machine, m.d 2 spindle Moline Adjustable Rail 


partial listing 
STOCK LISTING 


1- 1241 Cable Address EMCO 


“YEP, | SAY ALL USED 
MACHINE TOOLS ARE 
THE SAME” 


What this guy needs is a dispepsia tablet 
to un-clog his brain. For the real fact is 
that all used machine tools are no where 
near the same! Here at Miles for example, 
the tools sold to you are practically the 
same as new—because of the thorough re- 
building we give them. At Miles the ma- 
chine is dis-assembled and all components 
are checked and rebuilt, replaced or re- 
newed to insure that the entire machine— 
when delivered—will perform like new. 
That is why a Miles guarantee means satis- 
faction. Write for complete new stock list 


No. 209. 
BALANCER. No Model 2E0 Tinius Olsen, 1948 
BORER, No. 1212 Excello dbi. en 
BORER, No. 5 Reed Prentice jig 
BORING MILL. 394” bar No. 5 Defiance, 1942 
BORING MILL. 4” bar Universal Tri-way 1000 
rpm, rebuilt, formica ways 
CENTERING MACHINES. Nos. 53 & 56 Sund- 
strand up to 60” 
DRILL, RADIAL. 6’ x 20” Western heavy duty 
DRILL, UPRIGHT. 24” Cincinnati Bickford, tap- 
ping, No. 4 MT power feed 
GRINDERS, C’LESS. No. 12 Landis, 1947 
GRINDER, CYL. 4” x 12” No. H Landis, 1943 
GRINDERS, UNIV. 14” x 14” Mod. 112 Rivett 
GRINDERS, CYL. 20” x 72” Landis, 1943 
. INT. 72A5 Heald, Univ., Hydr. 
INT. No. 74 Heald Hydr., plain, 


, SURF. 14” x 48” Mattison, 1942 
. SURF. 20” & 24” No. 25A Heald 
. SURF. 36” No. 18 Blanchard, 1940 
, CUTTER. 30” Ingersoll, 1942 

, CARBIDE. Nos. 48 and 49 Excello, 


, RADIUS. No. 49 VanNorman, late 
TOOL & CUTTER, No. 2 Cincinnati 
HOB SHARPENER. Type HRS Barber Colman 
KELLER. BL2416 Pratt & Whitney 3 Spdi., 1941 
LATHE, ENGINE. 14” South Bend, late 
LATHES, ENGINE. 13”, 15” & 17” LeBlond 
Regals, new 
MILLER, AUTO. 48” No. 33 Sundstrand 
MILLER, HAND. No. 2RV Kent-Owens, 1942 
MILLERS. No. 10 & 3 VanNorman Duplex 
MILLER, No. 2H Kearncy & Trecker, 


mitite, PLAIN. No. 2 Cincinnati 
MILLER, VERTICAL. No. 2 Brown & Sharpe, 
MILLER. No. 36 VanNorman, ram type 1942 


MILES MACHINERY CO. 


PHONE SAGINAW PL2-3105_ 
2045 E. GENESEE AVE. SAGINAW, MICH. 


Used by U.S. Armed Forces 


MACHINE TOOL RECONDITIONING & 
the Art of Hand Scraping (3rd_ printing) 
--the practical point of view—Write for 
free folder describing illustrated book. 


Machine Tool Publications 


215 Commerce Bldg. South Wabash St. 
St. Paul 1, Minn. 


MACHINE TOOL SALESMEN and 
REPRESENTATIVES WANTED 
Excellent opp'ty to represent leading mach'y 
firm in your crea with full established line of 
NEW equipment (and/or used.) Only apply if 
you have top sales record. Send all details first 


letter. Co Write: L. D. 
Srybnik, & Machinery 140-53rd Street, 
Brooklyn 32, New York. 


TESTED & 


STRUCTURAL grt 


Warehouse Stocks 1/8” thru 48” 
Valves, Fittings, and Couplings 


L. B. FOSTER «. 


PITTSBURGH 30 + ATLANTA 8 - NEW YORK 7 
CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 


MACHINE TOOLS 


No. 56-90 Cincinnati Duplex Hydro Mill, 1942. 
No. 4, 5 Warner & Swasey Preselector Turret 
Lothes Bor Feed, Chucking. 

t 3’ x 13” Cincinnati Bickford Super 
Service Radial Drill. 

No. 3 CINCINNATI H.S. Horiz. Mill, NEW 
1945. Extra table travel, heads. 


FALK MACHINERY co. 


19 Ward Street—BA 5-5887—Rochester, N. Y. 


ARE YOU READING YOUR 
OWN COPY OF MACHINERY? 


If not, all you have to do is fill in the 
handy postcard opposite page 197 to re- 
ceive it. Act right now—and you'll be 


reading your own MACHINERY in November! 
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The STANDARD Working Tool 


for Shop Men . . . Designers . . . Engineers 


AUTHORITATIVE @ UP TO DATE 
MOST COMPLETE IN THE FIELD 


MACHINERY’S HANDBOOK is on the job 
everywhere, providing men in every phase of 
metalworking with the kind of information they 
need in their daily work. 


And this information is constantly kept up to 
date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
information. Because MACHINERY’S HAND- 
BOOK is the largest selling handbook in the field, 
editions are more frequent. You benefit by receiv- 
ing the latest information—sooner! 


Furthermore, volume sales help us keep costs 
down . . . and we pass these savings on to 
you! MACHINERY’S HANDBOOK is $9.00— 
the biggest $9.00-worth in the field—an invest- 
ment that will repay its cost many times over 
in the wealth of practical, accurate information 
it puts at your command. 


1911 Pages $9.00 Thumb Indexed 


By mail order, Canada or overseas, $10.95 
Order your copy today from your bookseller, or 


directly from the publisher. We pay postage “if 
order is accompanied by payment in full. 


THE INDUSTRIAL PRESS 


93 Worth St. 


New York 13, N. Y. 


For more data on any products advertised this issue use card, page 193 


TYPICAL INDUCTION HEATING APPLICATIONS 


METAL VAPOR COATING CARBIDE TIPS BRAZED 
e TO GRANITE DRILLS 
GEIGER TUBE BELL JAR 
STAIMLESS STEEL @ 
ALLOY “SOURCE” @ 
WEATING e 
con 
8 CARBIDE 
3 e 3° 
e 
EvaCUATION 74 o- 
ALLOY 
—-PREPLACED 
HERE 
The manufacture of Geiger 
Tubes requires a vapor coat- @ The drawing shows a carbide 
ing of stainless steel inside of 2 tip being brazed in the milled 
the glass envelope. The gloss @ recess of a drill. High temper- 
envelope is positioned inside @ ature brazing alloy is pre- 
of a bell jar which is connec: placed as indicated. Proper 
ted to e ti t. @ spocing of the turns of the 
After evacuation, induction Sh ting coil extends the transi- 
heating coil shown in position @ tion zone to avoid metallurgi- 
over bell jar heats the stain- @ cal notch and thereby fatigue 
less steel source to high tem- 2 failure. In a production set-up, 


perature causing vaporization. @ the heating cycle can be pre- 

Condensation occurs on glass ° set so that every drill will be 

walls of the tube. @ vniformly processed. 


SELECTIVE HARDENING OF RAIL GROOVE 


HEATING COR V-grooves in steel rails are se- 
(a. lectively hardened by the coil 
shown. Heating and quenching 
a occur progressively os the rail 
oma enn moves through the coil ond a 

qvench ring. 


Electronic Tube Generators from 1 kw to 100 kw 


All Lepel equipment is cer- 
3 tified to comply with the 
requirements of the Feder- 
al Com- 


mission, 


&~ 
LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET ond 37th AVENUE, WOODSIOE 77. NEW YORK CITY. N ¥ 
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most advanced thought in the field of Mg. 

) efficient source of heat yet developed for. ial 

: If you in induction heating you are invited 
to send ples of the work with specifications. Our 
engineers will process and return the completed job with full 
data and recommendations without any cost or obligations. 


This “SPECIALIZED Leland-Gifford 


DRILLS DEEP HOLES DIE CASTINGS 


at 250 pieces per hour 


Small diameter deep holes . . . drilled to precise depth to meet an 
existing cross hole . . . through thin sections of die cast aluminum — 
this is a job on which you would settle for accuracy and not expect 
quantity production. But Leland-Gifford developed this two-spindle 
drilling machine that delivers both performance and production . . . 
proving once again that you never know how effectively a drilling 
problem can be solved until you talk to Leland-Gifford. 


LELAND-GIFFORD 
SPECIAL 


DRILLING MACHINES 
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DO IT RIGHT and 
DO IT FAST... 


Two self-contained drilling units are 
mounted on a standard pedestal over 
twin work-holding fixtures. Hydraulic 
feed with step by step control assures 
fast, automatic drilling to accurate 


depth and dimension. 


all in your nearby Leland-Gifford 


sales engineer. 


LAB SEA 


¥ 


Chicago 45 

2515 W. Peterson Ave. 
Detroit 

10429 W. MeNichols Rd, 
Cleveland 22 

P. O. Box 853 


WORCESTER 1, MASSACHUSETTS 


ACTUAL SIZE 


New York Office 
75 S. Orange Ave. 
South Orange, N.J. 


Los Angeles Office 
2620 Leonis Blvd. 
Vernon 58, Cal. 


Indianapolis 6, P. O. Box 1051 


Rochester 12, P. O. Box 24, Charlotte Station 
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GEAR 


1470 Chestnut Ave. 


—ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 


Hillside, N. J. 


MUMMERT-DIXON CO. 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


126 Philadelphia St. 
HANOVER, PA. 
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Rotoblast Steel Shot is electric furnace “a ., 
alloy steel, shotted in new vacuum chamber . 
to eliminate voids and give you a denser, 

fatigue-resisting shot! It is continuously 
heat-treated in zero oxygen atmosphere for 
uniform hardness and longer life. You 
get faster cleaning and lowest costs ever! 
Talk to the Pangborn engineer in your 
area about a test or write PANGBORN 


CORP., 1200 Pangborn Blvd., Hagers- 
town, Md. Manufacturers of Blast Clean- 


ing and Dust Control Equipment. 
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You have never used abrasive like this new 
T T 
ROTOBLAST. STEEL-SHOT’:. 


NICHOLS TWIN MILL ror 


GREATEST VERSATILITY PER DOLLAR 


ALL THESE 
OPERATIONS 


SPINDLES 
OPPOSED 


OFFSET 
VERTICALLY 


OFFSET 
HORIZONTALLY 


Qu 


VERTICAL 
ATTACHMENT 
APPLIED 

to EITHER SPINDLE 


VERTICAL 
ATTACHMENT 


MOUNTED 
on BOTH SPINDLES 


AT THIS 
LOW COST 


Write for details on the complete Nichols line, 
“The Millers That Use Their Heads” 
Free loan educational films available. 


MANUFACTURED BY W. H. NICHOLS CO., AND NATIONALLY DISTRIBUTED BY 


The ROBERT E. MORRIS Company 


REM SALES DIVISION 
5002 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 


3 
at 
$ 
a Base price standard 
motor driven model, 


3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


[pitas below are three appli- 
cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken” bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 
minimum. 

Cutaway view shows the Dodge 


Timken bearing-equipped Dodge All-Steel 


pillow block used in a vibrating conveyor. 


way 
Timken bearing-equipped Dodge Type “E” 
pillow block used in sand and gravel plant. 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
-—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type Double-Interlock, Type 
“C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 
needed. 


And to get the finest steel for Timken 
bearings, we make it ourselves— 
America’s only bearing manufacturer 
that does. So specify bearings trade- 
marked ‘““TIMKEN” for the machine: 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


Timken bearing-equipped Dodge “Special 
Duty” pillow block as used on fine paper 


machine lineshafts. 


TI M KEN TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U. S. PAT. OFF. 


v 


